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SAFETY NOTICE

SAFETY NOTICE

This manual has been prepared as a guide to correctly service and repair some 2006 Ski-Doo snowmo-
biles. See model list below.

This edition was primarily published to be used by snowmobile mechanic technicians who are already
familiar with all service procedures relating to BRP made snowmobiles. Mechanic technicians should
attend continuous training courses given by BRP Training Dept.

Please note that the instructions will apply only if proper hand tools and special service tools are used.

This shop manual uses technical terms which may be slightly different from the ones used in the PARTS
CATALOG.

It is understood that this manual may be translated into another language. In the event of any discrepan-
cy, the English version shall prevail.

The content depicts parts and/or procedures applicable to the particular product at time of writing. Ser-
vice and Warranty Bulletins may be published to update the content of this manual. Make sure to read
and understand them. It does not included dealer modifications, whether authorized or not by BRP, after
manufacturing the product.

In addition, the sole purpose of the illustrations throughout the manual, is to assist identification of the
general configuration of the parts. They are not to be interpreted as technical drawings or exact replicas
of the parts.

The use of BRP parts is most strongly recommended when considering replacement of any component.
Dealer and/or distributor assistance should be sought in case of doubt.

The engines and the corresponding components identified in this document should not be utilized on
product(s) other than those mentioned in this document.

/\ WARNING

Unless otherwise specified, engine should be turned OFF and cold for all maintenance and repair
procedures.

This manual emphasizes particular information denoted by the wording and symbols:

/A WARNING

Identifies an instruction which, if not followed, could cause serious personal injury including pos-
sibility of death.

CAUTION: Denotes an instruction which, if not followed, could severely damage vehicle compo-
nents.

NOTE: Indicates supplementary information needed to fully complete an instruction.

Although the mere reading of such information does not eliminate the hazard, your understanding of the
information will promote its correct use. Always use common shop safety practice.

Bombardier Recreational Products Inc. (BRP) disclaims liability for all damages and/or injuries resulting
from the improper use of the contents. We strongly recommend that any services be carried out and/or
verified by a highly skilled professional mechanic. It is understood that certain modifications may render
use of the vehicle illegal under existing federal, provincial and state regulations.

mmr2006-106 1X



INTRODUCTION

INTRODUCTION

This shop manual covers the following BRP made
2006 RT Series models:

A3SA01B

TYPICAL — RT SERIES

MODEL ENGINE
Mach Z Adrenaline 1000 SDI
Mach Z X 1000 SDI
MX Z Renegade X 1000 SDI
Summit Highmark 1000 SDI
Summit Highmark X 1000 SDI

A33A2BA

The information and component/system descrip-
tions contained in this manual are correct at time
of publication. BRP however, maintains a policy
of continuous improvement of its products with-
out imposing upon itself any obligation to install
them on products previously manufactured.

Due to late changes, it may have some differences
between the manufactured product and the de-
scription andfor specifications in this document.

BRP reserves the right at any time to discontinue
or change specifications, designs, features, mod-
els or equipment without incurring obligation.

The use of RIGHT and LEFT indications in the text,

always refers to driving position (when sitting on
vehicle).

TYPICAL
1. Left
2. Right

VEHICLE IDENTIFICATION
NUMBER

Vehicle Identification Number Location

mmo2006-005-001_a

TYPICAL
1. Vehicle identification number

mmr2006-106



INTRODUCTION

Identification Number Meaning

2BPSBX5A9Y1000001

Model numberJ |—Serial number
Model year: y = 2000

1 =2001
2 =2002
AODABHA etc.

ENGINE SERIAL NUMBER

Engine Serial Number Location

A35C33A

1. Engine serial number

ARRANGEMENT OF THIS
MANUAL, ILLUSTRATIONS
AND PROCEDURES

The manual is divided into many major sections as
you can see in the main table of contents at the
beginning of the manual.

Each section is divided in various subsections, and
again, each subsection has one or more division.

[llustrations and photos show the typical construc-
tion of the different assemblies and, in all cases,
may not reproduce the full detail or exact shape of
the parts shown. However, they represent parts
which have the same or a similar function.

CAUTION: Most components of those vehicles
are built with parts dimensioned in the metric
system. Most fasteners are metric and must
not be replaced by customary fasteners or
vice-versa. Mismatched or incorrect fasteners
could cause damage to the vehicle or possible
personal injury.

mmr2006-106

As many of the procedures in this manual are inter-
related, we suggest, that before undertaking any
task, you read and thoroughly understand the en-
tire section or subsection in which the procedure
is contained.

A number of procedures throughout the book re-
quire the use of special tools. Before commenc-
ing any procedure, be sure that you have on hand
all the tools required, or approved equivalents.

Xl



INTRODUCTION

This Shop Manual uses technical terms wich may be
slightly different from the ones in the parts catalog.

TYPICAL PAGE

and subsection
detailed.

/.

1.

Italic subtitle above

exploded view
indicates

pertaining models.

Exploded view
assists you in
identifying parts and
related positions.

V.

Section 07 REAR SUSPENSION
Subsection 01 (SUSPENSION SC-10 SPORT, TOURING AND MOUNTAIN}

SUSPENSION SC-10 SPORT, _

_ Page heading
indicates section

Subsection title
indicates
beginning of the
subsection.

/

TOURING AND MOUNTAIN ™

—— A-Series and B-Series

Drop represents
a service
product to be

applied to

a surface.

In this case
Loctite 271 to
screw threads.

Bold face number
indicates special

L-a3,
T i Loctite
~ \_f I am
Long rrae:" g ;5'};@ g
- o ~
models only l‘.k) =

oo
il

procedure concerning
this part.

Spqr: track models qn.fy
lllustration number S | Dotted box contains
for publishing ,r;ff‘ 2k parts of a particular
process. P 1% model in this case
Ny 4 the short track
""""""" models only.
Doc%mefnt
number for
publishing i / =
process. N
Tightening torque nearby
fastener. In this case, nut
must be torqued to Page number
4 Nem or 35 |bfein.
CAUTION: Pay attention to torque
specifications. Some of these are
in Ibfein instead of Ibfeft. Use appro-
priate torque wrench.
ADDATXS
Xl mmr2006-106
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TYPICAL PAGE

/

lustration always
follows text to which
it pertains.

Subtitle indicates
a particular procedure —
for the named part.

Section 05 TRANSMISSION
Subsection 03 (DRIVEN PULLEY)

Turn puller handle and sliding half at once to extract
the bushing

520 031 300 e

529 031 200—

Aso1A

IMPORTANT: Large bushing retaining screws and
washers must be removed before small bushing
nstallation.

Coat bushing outside diameter with Loctite 609
(P/N 413 703 100).

Install bushing as following photo.

e e I

| asorza

ASSEMBLY
Came Slider Shoe

When replacing siider shoes no. 4, always install a new
set {3 shoes) to maintain equal pressure on the cam

Assemble driven pulley components by reversing
the disassembly procedure.

—>>Cam

Coat cam &7 A8 interior with anti-seize lubricant

MMRA2000_042 00-02A.FM

Title indicates

INSTALLATION<€
Countershaft

CAUTION: Always apply anti-seize lubricant (P/N
413 701 000} on the countershaft before final pulley
installation.

Should installatien procedure be required, refer
to BRAKE then look for Brake Disc and Countershaft
Bearing Adjustment.

Refnstall the pulley on the countershaft by rever-
sing the removal procedure.

main procedure
to be carried-out.

[talic bold face type
setting indicates a

I particular procedure
concerning a medel.

Italic bold face setting
in this case indicates
that particular

Check end play of driven pulley on countershaft by
pushing pulley towards outer housing so that the inner
shims {P/N 504 108 200) contact it. Measure end play
at the mounting screw end between shim(s) and puley.
See illustration.

1

o |
@ r\.a%
A

AOHA 1

<
ATRTnA . L \

Torque retaining screw no. 13 to 25 Nem (18 Ibfeft)

ADJUSTMENT
Réferto PULLEY. DISTANCE AND ALIGNMENT to adjUst
pullay distance. Adjust drive belt height be-
tween pulley haives to obtain specified belt
deflection.

procedure for
A and B-Series is
finished, so from
this point, all models
are concerned.

"TYPICAL" caption
indicates a general
view which does
not represent full
detail.

“TOP VIEW"
caption helps you
in understanding
illustration.

——_ Call-outs for
above illustration.

™

Reference to look
up a certain section
and subsection.

pulleys adjustment.

ACDATYS

Sy

Bold face number following part
name refers to exploded view
at beginning of subsection.

In this case it concerns

mmr2006-106
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INTRODUCTION

ENGINE EMISSIONS
INFORMATION

Manufacturer's Responsibility

Manufacturers of engines must determine the ex-
haust emission levels for each engine horsepower
family and certify these engines with the UNITED
STATES OF AMERICA ENVIRONMENTAL PRO-
TECTION AGENCY (EPA). An emissions control in-
formation label, showing emission levels and en-
gine specifications, must be placed on each vehi-
cle at the time of manufacture.

Dealer Responsibility

When performing service on snowmobiles that
carry an emissions control information label, ad-
justments must be kept within published factory
specifications.

Replacement or repair of any emission related
component must be executed in a manner that
maintains emission levels within the prescribed
certification standards.

Dealers are not to modify the engine in any man-
ner that would alter the horsepower or allow emis-
sion levels to exceed their predetermined factory
specifications.

Exceptions include manufacturer's prescribed
changes, such as altitude adjustments for exam-
ple.

Owner Responsibility

The owner/operator is required to have engine
maintenance performed to maintain emission
levels within prescribed certification standards.

The owner/operator is not to, and should not al-
low anyone to modify the engine in any manner
that would alter the horsepower or allow emis-
sions levels to exceed their predetermined factory
specifications.

EPA Emission Regulations

Some Ski-Doo snowmobiles manufactured by
BRP are certified to the EPA as conforming to the
requirements of the regulations for the control
of air pollution from new snowmobiles engines.
This certification is contingent on certain adjust-
ments being set to factory standards. For this
reason, the factory procedure for servicing the
product must be strictly followed and, whenever
practicable, returned to the original intent of the
design.

XIv

The responsibilities listed above are general and
in no way a complete listing of the rules and
regulations pertaining to the EPA requirements
on exhaust emissions for snowmobiles products.
For more detailed information on this subject, you
may contact the following locations:

FOR ALL COURIER SERVICES:

U.S. Environmental Protection Agency
Office of Transportation and Air Quality
1310 L Street NW

Washington D.C. 20005

REGULAR US POSTAL MAIL:

1200 Pennsylvania Ave. NW

Mail Code 6403J

Washington D.C. 20460

INTERNET: http://www.epa.gov/otag/

E-MAIL: otagpublicweb@epa.gov

SELF-LOCKING FASTENERS
PROCEDURE

ADQABLA

TYPICAL — SELF-LOCKING FASTENER

The following describes the most common appli-
cation procedures when working with self-locking
fasteners.

Use a metal brush or a tap to clean the hole prop-
erly then use a solvent, let act during 30 minutes
and wipe off. The solvent utilization is to ensure
the adhesive works properly.

LOCTITE APPLICATION
PROCEDURE
The following describes the most common ap-

plication procedures when working with Loctite
products.

NOTE: Always use proper strength Loctite prod-
uct as recommended in this shop manual.
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INTRODUCTION

Threadlocker

Uncovered Holes (bolts and nuts)

AGDA3LA

Tl

ol

2

DN
7

Apply here
Do not apply

Clean threads (bolt and nut) with solvent.
Apply Loctite Primer N (P/N 293 800 041) on
threads and allow to dry.

Choose proper strength Loctite threadlocker.
Fit bolt in the hole.

Apply a few drops of threadlocker at proposed
tightened nut engagement area.

Position nut and tighten as required.

Blind Holes

)\

7

A o

A0DA3MA

1
2:

On threads
On threads and at the bottom of hole

Clean threads (bolt and hole) with solvent.

Apply Loctite Primer N (P/N 293 800 041) on
threads (bolt and nut) and allow to dry for 30
seconds.

Choose proper strength Loctite threadlocker.

Apply several drops along the threaded hole and
at the bottom of the hole.

Apply several drops on bolt threads.
Tighten as required.

mmr2006-106

Stud in Blind Holes

L

AODASRA

Lh=

On threads
On threads and in the hole
Onto nut threads

Clean threads (stud and hole) with solvent.
Apply Loctite Primer N (P/N 293 800 041) on
threads and allow to dry.

Put several drops of proper strength Loctite
threadlocker on female threads and in hole.

Apply several drops of proper strength Loctite
on stud threads.

Install stud.
Install cover, etc.

Apply drops of proper strength Loctite on un-
covered threads.

Tighten nuts as required.

Preassembled Parts

ADOA30A

i \ii
J

V.7

7

1.

Apply here

2. De not apply

Clean bolts and nuts with solvent.
Assemble components.
Tighten nuts.

Apply drops of proper strength Loctite on
bolt/nut contact surfaces.

Avoid touching metal with tip of flask.
XV



INTRODUCTION

NOTE: For preventive maintenance on exist-
ing equipment, retighten nuts and apply proper
strength Loctite on bolt/nut contact surfaces.

Adjusting Screw

L4

Apply here
Plunger

=

Adjust screw to proper setting.

Apply drops of proper strength Loctite thread-
locker on screw/body contact surfaces.

Avoid touching metal with tip of flask.

NOTE: if it is difficult to readjust, heat screw with
a soldering iron (232°C (450°F)).

Stripped Thread Repair

5 —>»

N [«— o

NN

ADOA3OA 7

Release agent
Stripped threads
Form-A-Thread
Tapes

Cleaned bolt
Plate

New threads
Threadlocker

N AWLN =

Standard Thread Repair

- Follow instructions on
THREAD 81668 package.

— if a plate is used to align bolt:
a. Apply release agent on mating surfaces.

Loctite FORM-A-

XVi

b. Put waxed paper or similar film on the sur-
faces.
— Twist bolt when inserting it to improve thread
conformation.

NOTE: NOT intended for engine stud repairs.

Repair of Small Holes/Fine Threads

Option 1: Enlarge damaged hole, then follow
STANDARD THREAD REPAIR procedure.

Option 2: Apply FORM-A-THREAD on the screw
and insert in damaged hole.

Permanent Stud Installation (light duty)
Use a stud or thread on desired length.
DO NOT apply release agent on stud.
Do a STANDARD THREAD REPAIR.
Allow to cure for 30 minutes.
Assemble.

Gasket Compound

lig=[ 5=
_

.

X

1

.
3

ACGDAISA

1. Proper strength Loctite

2. Loctite Primer N (P/N 293 800 041) and Gasket Eliminator 518
(P/N 293 800 038) on both sides of gasket

3. Loctite Primer N only

— Remove old gasket and other contaminants
with Loctite Chisel remover (P/N 413 708 500).
Use a mechanical mean if necessary.

NOTE: Avoid grinding.

— Clean both mating surfaces with solvent.

— Spray Loctite Primer N on both mating surfaces
and on both sides of gasket. Allow to dry 1 or
2 minutes.

— Apply GASKET ELIMINATOR 518 (P/N 293 800
038) on both sides of gasket, using a clean ap-
plicator.
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INTRODUCTION

- Place gasket on mating surfaces and assemble
immediately.

NOTE: If the cover is bolted to blind holes (above),
apply proper strength Loctite in the hole and on
threads. Tighten.

If holes are sunken, apply proper strength Loctite
on bolt threads.

— Tighten as usual.

Mounting on Shaft

Mounting with a Press

AODAZUA

1. Bearing
2. Proper strength Loctite
3. Shaft

— Clean shaft external part and element internal
part.

— Apply a strip of proper strength Loctite on shaft
circumference at insert or engagement point.
NOTE: Retaining compound is always forced out

when applied on shaft.

— DO NOT use antiseize Loctite or any similar
product.

- No curing period is required.

Mounting in Tandem

1. Apply retaining compound on internal element
bore.

2. Continue to assemble as shown above.

mmr2006-108

Case-in Components
Metallic Gaskets

ADOA3VA 1

1. Proper strength Loctite

— Clean inner housing diameter and outer gasket
diameter.

— Spray housing and gasket with Loctite Primer N
(P/N 293 800 041).

— Apply a strip of proper strength Loctite on lead-
ing edge of outer metallic gasket diameter.

NOTE: Any Loctite product can be used here. A
low strength liquid is recommended as normal
strength and gap are required.

— Install according to standard procedure.
— Wipe off surplus.
— Allow it to cure for 30 minutes.

NOTE: Normally used on worn-out housings to
prevent leaking or sliding.

It is generally not necessary to remove gasket
compound applied on outer gasket diameter.
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INTRODUCTION

TIGHTENING TORQUE

Tighten fasteners to torque mentioned in exploded views and/or text, When they are not specified, refer
to following table. The table also gives the metric conversion.

/A WARNING

Torgue wrench tightening specifications must strictly be adhered to.

locking tabs, elastic stop nuts, self-locking fasteners, etc.} must be installed
If the efficiency of a locking device is impaired, it

Locking devices (e.g.:
or replaced with new ones, where specified.
must be renewed.

In order to avoid a poor assembling, tighten screws, bolts or nuts in accordance with the following pro-

cedure:

— Manually screw all screws, bolts and/or nuts.
— Apply the half of the recommended torque value.

CAUTION: Be sure to use proper tightening torque for the proper strength grade.

NOTE: When possible, always apply torque on the nut.
— Torque at the recommended torque value.

NOTE: Always torque screws, bolts and/or nuts in a criss-cross sequence.

10.9 12.9
Property -
class
and
head
markings
Property
class y
and
nut| [\
markings
ADDABBS
FASTENER FASTENER GRADE/TORQUE
SIZE 5.8 Grade 8.8 Grade 10.9 Grade 12.9 Grade
M4 1.5 = 2 Nem 25 - 3 Nem 3.5 -4 Nem 4 — 5 Nem
(13 — 18 Ibfein) (22 — 27 Ibfein) (31 — 35 Ibfein) (35 — 44 |bfein)
M5 3 — 3.5 Nem 45 - 55 Nem 7 - 8.5 Nem 8 — 10 Nem
(27 — 31 Ibfein) (40 - 47 Ibfein) (62 — 75 Ibfein) (71 — 89 Ibfein)
6.5 — 8.6 Nem 8 — 12 Nem 10.5 — 15 Nem - &
M6 (58 — 75 Ibfein) (71 - 106 Ibfein) (93 - 133 Ibfein) | 18 Nem {142 lofein)
M8 15 Nem (11 |bfeft) 24.5 Nem {18 Ibfeft) 31.5 Nem (23 Ibfeft) 40 Nem (30 Ibfeft)
M10 29 Nem (21 Ibfeft) 48 Nem (35 |bfeft) 61 Nem (45 |bfeft) 72.5 Nem (53 Ibfeft)
M12 52 Nem (38 Ibfeft) 85 Nem (63 |Ibfeft) 105 Nem (77 Ibfeft) 127.5 Nem (94 |bfeft)
M14 85 Nem (63 |bfeft) 135 Nem (100 [bfeft) 170 Nem (125 Ibfeft) 200 Nem (148 [bfeft)

XVl

mmr2006-106



Section 01 MAINTENANCE
Subsection 01 (MAINTENANCE CHART)

MAINTENANCE CHART

10-HOUR OR 500 KM (300 mi) INSPECTION 1)

A: ADJUST WEEKLY OR EVERY 240 KM (150 mi)
C: CLEAN MONTHLY OR EVERY 800 KM (500 mi)
I: INSPECT ONCE A YEAR OR EVERY 3200 KM (2000 mi)
L: LUBRICATE ONCE A YEAR OR EVERY 6000 KM (3700 mi)
R: REPLACE STORAGE ("}
T: PROCEED WITH TASK PRESEASON PREPARATION 1
T X
ENGINE
Rewind starter and rope LL.C |&l Rewind Starter
Engine motor mounts [ | | Engine Removal and Installation
Exhaust system (2 | | | Exhaust System
Exhaust manifold screws | | | Exhaust System
Engine lubrication T Storage Procedures
Cooling system | | Cooling System
Coolant | R Cooling System
Crankshaft PTO Seal (2 I Bottom End
E-RAVE actuator (2 A A E-RAVE System
LUBRICATION SYSTEM
Injection oil filter | R 0il Injection System
0Oil injection pump A A A 0il Injection Pump
FUEL SYSTEM
Fuel stabilizer T Storage Procedures
Fuel filter R Preseason Preparation
Fuel lines, fuel rail and connections | I Corfanents lnspe_ctiun,
’ Replacement and Adjustment
Throttle cable | ! | Carbu{:‘;tzlr(: cT:;?::E e
Air filter 2 C (& Air Intake System
Throte body ¥ - Wi
Air intake system 2! 1,C Air Intake System
DRIVE SYSTEM
Drive belt | I | Drive Belt
Drive and driven pulley | i C | (& Drive Pulley and Driven Pulley
Tightening torque of drive pulley screw | | | Drive Pulley
Tightening torque of ring gear screws | Drive Pulley
Brake fluid | I R | Countershaft and brake
Drive pulley ramp and roller | DOrive Pulley
Brake hose, pads and disk | | | Countershaft and brake
Drive chain tension Alb) A5 | Chaincase
Chaincase oil | | R | Chaincase
Drive axle end bearing @ L L L Drive Axle
Countershaft @ L L L Countershaft and brake
Track I [ I Track
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Section 01 MAINTENANCE
Subsection 01 (MAINTENANCE CHART)

* 10-HOUR OR 500 KM (300 mi) INSPECTION ()

A: ADJUST WEEKLY OR EVERY 240 KM (150 mi)

C: CLEAN MONTHLY OR EVERY 800 KM (500 mi)

I: INSPECT ONCE A YEAR OR EVERY 3200 KM (2000 mi)

L: LUBRICATE ONCE A YEAR OR EVERY 6000 KM (3700 mi)

R: REPLACE STORAGE 1)

T: PROCEED WITH TASK PRESEASON PREPARATION
Track tension and alignment A AS REQUIRED I Track
STEERING
Steering & I,.L | L IL Steering and Handlebar
Wear and condition of skis and runners | | | R.A.S. Front Suspension
SUSPENSION
Front suspension mechanism 3 WL | L e R.A.S. Front Suspension
A-arm bushings I,.L R.A.S. Front Suspension
Rear suspension ILL IL SC Rear Suspension and SC 4
Suspension stopper strap [ I Rear Suspension
ELECTRICAL
EMS fault codes @ | EMS Diagnostic and Communication

Tools

TPS closed thrattle reset T Reggn{:z?nli\rlt:nlg ?:;::g::;nt
Spark plugs 214 | | R Ignition System
Battery (if so equipped) | | | | Charging System
Wiring harnesses, cables and lines @ | | | Electrical Connectors
Operat‘ion of ]igming system [H-L’LO heam, brake light, Btt?.] test I | | Operator's Guide and Lights,
operation of engine cut-out switch and tether cut-out switch Instruments and Accessories
VEHICLE
Headlamp beam aiming A A | Lights, Instruments and Accessories
Rags in air intake and exhaust system T Storage Pm;::;':::t?ur:ld Foseasnn
Engine compartment C (& @ Storage Procedures
Vehicle cleaning and protection & (e G Storage Procedures

(1) To be performed by an authorized Ski-Doo dealer.

(2) Emission-related.

(3) Lubricate whenever the vehicle is used in wet conditions (wet snow, rain, puddles).

(4)

Before installing new spark plugs at preseason preparation, it is suggested to burn excess storage oil by starting the
engine with the old spark plugs. Only perform this operation in a well-ventilated area.

(5) MX Z Renegade X and Summit models.

mmr2006-107



Section 01 MAINTENANCE
Subsection 02 (STORAGE PROCEDURES)

STORAGE PROCEDURES

SERVICE TOOLS

Description Part Number Page
O O IOV s mmn s A 8 R A S AR s 529028 700 ...covveirerrrerenernmssessosessnssnpusmsenns 5
narrow-cleat INStaller .........ovvve e 529028 800 ....ooevvvviiiieeeeeeeeee b
SERVICE PRODUCTS

Description Part Number Page
BOMBARDIER LUBE . ...ttt 2983600016 uuicimnmsmanmsnss 4-5
Tue| stabillZOr: cumenmumense s s ssases AN BA0B BOO0 uosvavsmussssmsssnisiisrsiesariis 4
HOBVY GUty - ClEBIMBIL. «osmssusimisssusisisvsrmsmy s s x5 2931100 i nams 5
Loctite 767 (antiseize lubricant)................... R I—— 293 800 070 issiviisisviissasmssinissiimnisssmmmiinns 4
plastic & vinyl Cleaner - wraimmsmsamnmi s A3 711 200 iiicimciveiivemisensssssnssnssernasssnmonnres 5
SCIAICRITEMOVET KIT oo v s o sin i iivtinssprssss 861 774800 ..ovveeevieeeeeieeeeeeeee e 5
8 T L= o — BT TV B0 ..corvrmscarsensniressmsnrmsommmmmanssnmsmns 4
SEOTAAD DIl .70 vwrrs s insmnranromisrs svunnssssssstn s aagesrs wssmaahsmmnenins s onsn 13 TTV DD cosmeer crvnmisgsamussmuechsmmesneniusscons 4
SUSPENSION GIrBASE. v eeeeeeeieeiiitiiiieieeeeseeeerriaeseeeeeteserrsasaraanas A5 e 151510 1 01 1 U 4-5
GENERAL Exhaust System

Proper snowmobile storage is a necessity during
the summer months or when a vehicle is not being
used for more than one month.

Refer to storage column from MAINTENANCE
CHART jointly with the present storage proce-
dure in order to cover each and every aspect of
the snowmobile storage procedure. Any worn,
broken or damaged parts should be replaced.

/A WARNING

Unless otherwise specified, engine should be
turned off for storage procedure.

ENGINE

Rewind Starter and Rope

For inspection, cleaning and lubrication, refer to
REWIND STARTER section.

Engine Motor Mounts

Check if engine supports are cracked, bent or
damaged. Replace if necessary.

Check rubber mount on engine supports. Replace
them if brittle, cracked or damaged.

mmr2006-108

Check and replace if necessary:

— tuned pipe shield for damages

- tuned pipe ends for cracks or damages
— manifold for cracks or damages.

Engine

Engine internal parts must be lubricated to protect
them from possible rust formation during the stor-
age period.

NOTE: Be sure to add fuel stabilizer before start-
ing the engine.

Proceed as follows:

— Start the engine and allow it to run at idle speed

until the engine reaches its operating tempera-
ture.

/\ WARNING

Ensure the track is free of particles which
could be thrown out while it is rotating.

Keep hands, tools, feet and clothing clear
of track. Ensure no one is standing in close
proximity to the vehicle.

— Stop the engine.

- Remove air silencer to spray storage oil into
each carburetor/throttle body.



Section 01 MAINTENANCE
Subsection 02 (STORAGE PROCEDURES)

— Restart engine and run at idle speed.

— Inject storage oil until the engine stalls or until a
sufficient quantity of oil has entered the engine
(approximately half a can).

- With the engine stopped, remove the spark
plug and spray storage oil (P/N 413 711 600)
(Canada) or storage oil (P/N 413 711 900) (USA)
into each cylinder.

— Crank slowly 2 or 3 revolutions to lubricate cylin-

ders.

Reinstall the spark plugs and air silencer.

/A WARNING

This procedure must only be performed in a
well-ventilated area. Do not run engine dur-
ing storage period.

Crankshaft PTO Seal

Make sure there is no grease coming out from
crankshaft PTO seal, if so replace seal, refer to
BOTTOM END section.

Cooling System

For coolant replacement, refer to COOLING SYS-
TEM section.

LUBRICATION SYSTEM

Injection Qil Filter

Replace injection oil filter, refer to OIL INJECTION
SYSTEM section.

FUEL SYSTEM

Fuel Stabilizer

It is critical to use the fuel stabilizer (P/N 413 408
600) (250 mL) to prevent fuel deterioration, gum
formation and fuel system components corrosion.
Follow manufacturer’s instructions for proper use.

Pour fuel stabilizer in fuel tank prior to starting en-
gine for internal parts lubrication so that stabilizer
flows everywhere in fuel system. Fill up fuel tank
completely. Ensure there is no water inside fuel
tank.

CAUTION: Should any water be trapped inside
fuel tank, severe internal damage will occur to
the fuel injection system (if so equipped).

Do not drain fuel system.

CAUTION: Fuel stabilizer should be added prior
to engine lubrication to ensure carburetor pro-
tection against varnish deposit.

4

/A WARNING
Fuel is flammable and explosive under cer-

tain conditions. Always work in a well ven-
tilated area. Do not smoke or allow open
flames or sparks in the vicinity. Fuel tank
may be pressurized, slowly turn cap when
opening. Never use an open flame to check
fuel level. When fueling, keep vehicle level.
Do not overfill or top off the fuel tank and
leave vehicle in the sun. As temperature
increases, fuel expands and might overflow.
Always wipe off any fuel spillage from the
vehicle. Periodically inspect fuel system.

DRIVE SYSTEM

Drive and Driven Pulley

After inspection and interior cleaning of pulleys,
spray BOMBARDIER LUBE (P/N 293 600 016) on
sheaves. Do not reinstall drive belt.

Brake Fluid

Replace brake fluid, refer to COUNTERSHAFT
AND BRAKE section.

Drive Chain
MX Z Renedage X and Summit Models

Check drive chain tension and adjust if necessary,
refer to CHAINCASE section.

Mach Z

There is no adjustment possible on this model,
refer to DRIVE SYSTEM section for details.

Chaincase Oil

Replace chaincase oil, refer to CHAINCASE sec-
tion.

Drive Axle End Bearing

Lubricate end housing bearing with suspension
grease (P/N 293 5560 033). Continue lubricat-
ing until grease flows out of the pilot hole on
speedometer sensor,

Countershaft

Driven pulley and brake disc must be floating on
the countershaft for efficient operation. Lubricate
with Loctite 767 (antiseize lubricant) (P/N 293 800
070).

CAUTION: Do not lubricate excessively as
lubricant could contact and soil brake pads
and/or drive belt.
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Subsection 02 (STORAGE PROCEDURES)

Track

Visually inspect track for:

— cuts and abnormal wear

— broken rods

— broken or missing track cleats.

If track is damaged or rods are broken, replace
track, refer to TRACK section.

For damaged or missing cleats, replace by new
ones, using cleat remover (P/N 529 028 700) and
narrow-cleat installer (P/N 529 028 800).

NOTE: Do not release track tension.

STEERING

Steering Mechanism

Lubricate the steering mechanism if needed. In-
spect all components for tightness.

Skis and Runners

Inspect skis and runners for wear, deterioration or
damage, replace if necessary.

SUSPENSION

Front Suspension

Inspect the front suspension for wear or damages,
replace if necessary.

Lubricate R.A.S. front suspension mechanism if
needed with suspension grease (P/N 293 550
033).

Rear Suspension

Inspect rear suspension components for wear, de-
terioration or damage, replace defective parts if
necessary.

Inspect strap for wear or cracks, bolt and nut for
tightness. If loose, inspect hole for deformation.
Replace if necessary.

Lubricate front and rear arms at grease fittings us-
ing suspension grease (P/N 293 550 033).

ELECTRICAL

Battery (if so equipped)

Remove battery, clean its tray and close area with
water and baking soda.

Visually inspect battery casing for cracks, leaks or
other possible damage. Discoloration, warping or
raised top, indicates that battery has overheated
or been overcharged. If casting is damaged, re-
place battery.
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Charge battery as explained in CHARGING SYS-
TEM section.

Wiring Harnesses, Cables and Lines

Inspect for wear, deterioration or damage, replace
defective parts if necessary.

Lighting System and Switches

Check operation of lighting system (HI/LO bheam,
brake light, etc.). Repair or replace as required.

Check if all switches work properly (engine and
tether cord cutout switches, start switch, etc).
Repair or replace as required.

VEHICLE

Engine Compartment

Keep clean of grass, twigs, cloth, etc. These are
combustible under certain conditions.

Cleaning

To facilitate the inspection and ensure adequate
lubrication of components, it is recommended to
clean the entire vehicle.

Remove any dirt or rust.

To clean the entire vehicle, use only flannel cloths
or equivalent.

CAUTION: It is necessary to use flannel cloths
or equivalent on windshield and hood to avoid
damaging surfaces to clean.

To clean the entire vehicle, including bottom pan
and metallic parts use heavy duty cleaner (P/N 293
110 001).

CAUTION: Do not use Heavy duty cleaner on
decals or vinyl.

For vinyl and plastic parts use plastic & vinyl clean-
er (P/N 413 711 200).

To remove scratches on windshield or hood use
scratch remover kit (P/N 861 774 800).

CAUTION: Never clean plastic parts or hood
with strong detergent, degreasing agent, paint
thinner, acetone, products containing chlorine,
etc.

Inspect the hood and repair any damage.

Touch up all metal spots with touch-up paint
where paint has been scratched off.

Spray all bare metal parts including shock rods
with BOMBARDIER LUBE (P/N 293 600 016).

Wax the hood and the painted portion of the
frame for better protection. Use a non-abrasive
wax such as silicone wax.
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NOTE: Apply non-abrasive wax on glossy finish
only.

Protection

Block air intake hole and exhaust system hole us-
ing clean rags.

Protect the vehicle with a cover to prevent dust
accumulation during storage.

CAUTION: The snowmobile has to be stored
in a cool and dry place and covered with an
opaque but ventilated tarpaulin. This will pre-
vent sun rays and grime from affecting plastic
components and vehicle finish.

Lift rear of vehicle until track is clear of the ground.
Install on a snowmobile mechanical stand.
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Section 01 NMAINTENANCE
Subsection 03 (PRESEASON PREPARATION)

PRESEASON PREPARATION

SERVICE PRODUCTS

Description Part Number Page
pulley flange Cleaner ... 413711809 i 7-8
XP-S synthetic chalncase Oil...cooovvvciisiii e A13 803300 oo 8

Proper vehicle preparation is necessary after the
summer months or when a vehicle has not been
used for more than one month.

Refer to preseason preparation column from
MAINTENANCE CHART jointly with the present
preseason preparation procedure in order to cover
each and every aspect of the snowmobile presea-
son preparation procedure.

Any worn, broken or damaged parts found during
the storage procedure should have been replaced.
If not, proceed with the replacement.

/\ WARNING

Unless otherwise specified, engine should be
turned off for preparation procedure.

ENGINE

Rewind Starter and Rope
Check if rope is fraying, replace if so.

When pulling starter grip, it must return freely. If
not, check for damaged parts or lack of lubrication.
Replace parts or lubricate accordingly.

Exhaust Manifold

Check exhaust manifold screws to ensure they are
tight. Retorque if necessary to 11 Nem (97 Ibfein).

Muffler

Remove rags that were installed during storage
preparation.

Cooling System

Inspect cooling system for leaks, to perform a
cooling system leak test, refer to COOLING SYS-
TEM section.

Check coolant level in coolant reservoir. Add
coolant if necessary.

If engine is cold, refill up to 15 mm (5/8 in) over
COLD level line.

If engine is hot, refill up to 25 mm (1 in) over COLD
level line.
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AIR INTAKE SYSTEM

Air Filter and Air Intake Silencer

Remove rag that was installed during storage
preparation.

Check that inside of air intake silencer is clean and
dry then properly reinstall the filter, refer to AIR
INTAKE SYSTEM.

CAUTION: These snowmobiles have been cal-
ibrated with the filter installed. Operating the
snowmobile without it, may cause engine dam-
age.

Throttle Body

Using the pulley flange cleaner (P/N 413 711 809),
clean the throttle plates and throttle body bores.

NOTE: To ease cleaning, throttle body should be
partially pulled from engine, without disconnect-
ing throttle cable or coclant hose.

CAUTION: Ensure the cleaner does not enter
engine intake.

LUBRICATION SYSTEM

Oil Injection Pump

Make sure oil injection pump is properly adjusted,
refer to OIL INJECTION PUMP section.

FUEL SYSTEM

In-Line Fuel Filter

Replace the in-line fuel filter, refer to FUEL TANK
AND FUEL PUMP section.

Fuel Lines, Fuel Rails and Connections

Inspect fuel system for leaks, to perform a fuel
system pressurization, refer to FUEL TANK AND
FUEL PUMP.

Throttle Cable

Make sure that throttle cable operate freely, re-
place if necessary, refer to ENGINE MANAGE-
MENT.



Section 01 MAINTENANCE

Subsection 03 (PRESEASON PREPARATION)

DRIVE SYSTEM

Drive Belt

Inspect belt for cracks, fraying or abnormal wear.
Replace if necessary.

Make sure to install the proper belt with arrow
printed on belt pointing front of vehicle.

Drive and Driven Pulley

Clean drive and driven pulleys sheaves with pulley
flange cleaner (P/N 413 711 809).

Retorque drive and driven pulley. Refer to DRIVE
PULLEY and DRIVEN PULLEY.

Check drive pulley ramps and rollers for wear, re-
fer to DRIVE SYSTEM.

Brake Fluid

Check brake fluid in reservoir for proper level. Add
fluid (DOT 4) as required.

CAUTION: Use only (DOT 4) brake fluid from a
sealed container. Do not store or use a started
bottle of brake fluid.

Brake Hose, Pads and Disk

Inspect brake hose for wear, deterioration or dam-
age, replace if necessary.

Inspect brake pads for proper thickness. Refer to
COUNTERSHAFT AND BRAKE.

Remove any rust built-up on braking surfaces.
Clean brake disk braking surfaces with pulley
flange cleaner (P/N 413 711 809).

Chaincase

Check chaincase oil for proper level. Add XP-S
synthetic chaincase oil (P/N 413 803 300) chain-
case oil as required.

Track

Verify track tension and alignment, refer to
TRACK.

NOTE: Track tension and alignment are interrelat-
ed. Do not adjust one without checking the other.
Track tension procedure must be carried out prior
to track alignment.

ELECTRICAL SYSTEM

Battery

Verify that battery is fully charged, if not, refer to
the appropriate charging procedure in CHARGING
SYSTEM section.

/\ WARNING

Always wear safety glasses and charge in

a ventilated area. Never charge or boost
battery while installed on vehicle. Do not
open the sealed caps during charging. Do
not place battery near open flame.

Headlamp

Verify beam aim and adjust if necessary, refer
to LIGHTS, INSTRUMENTS AND ACCESSORIES
section.

Spark Plugs

Once preseason preparation is done, start engine
with the old spark plugs to burn excess storage oil.
Then, install new properly gapped spark plugs.

mmr2006-109



Section 02 ENGINE
Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

ENGINE REMOVAL AND INSTALLATION

SERVICE TOOLS

Description Part Number Page
engine removal ROOK ..o 529035 829 ..o 14
large hose PINCRET v 529032 500 ..oooiiiiii e 12
sl hiose PINCREermnmmmmmrmssesmmame s, 2IGD00NTE -nmmmamsmmemmosmmmmsssss 15
sparkplag TG e e e A¥LSEHELT s RO, 14

Mmmr2006-116 9
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Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

37 N*m
(27 |bfsft)

25 N=m
(18 Ibfeft)

Loctite
243

25 N-m

Molykote 111
injector O-ring)

25 Nem Loctite (27 Ibf+ft)

X 243 )
(18 Ibfeft) po Nerm

(21 Ibf-ft)/'/

2 Nem
(18 Ibf-in) %,

AIBCIUT

/ 27 Nem
(20 Ibfeft)

\4.5 Nem

(40 Ibfein)

— 29 Nem
(21 Ibfeft)

10
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Section 02 ENGINE

Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

GENERAL

During assembly/installation, use the torque val-
ues and service products as in the exploded view.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/A WARNING

Torque wrench tightening specifications
must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pin,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a locking device is impaired, it must be re-
newed.

PROCEDURES
REMOVAL FROM VEHICLE

Place vehicle at workstation that will have access
to an engine-lifting hoist.

Open hood and remove side panels (refer to
BODY).

Using B.U.D.S., release fuel pressure from fuel
system. Refer to COMPONENT INSPECTION,
REPLACEMENT AND ADJUSTMENT.

Remove tuned pipe and muffler. Refer to EX-
HAUST SYSTEM.

A35CIVA

REMOVE
1. Tuned pipe and muffler

mmr2006-116

On Right Side of Vehicle, do the Following:

Disconnect BLACK (-) cable from battery, then the
RED (+) cable.

/\ WARNING

Always disconnect battery or starter cables
exactly in the specified order, BLACK (-) cable
first. It is recommended to disconnect elec-
trical connections prior to disconnecting fuel
lines.

Drain cooling system. Refer to COOLING SYS-
TEM.

Unplug coolant temperature sensor (CTS).

mme2006-116-002

Remove rewind starter housing screws then
move housing aside,

1%
Bt W
DI

mmr2006-116-003_a

Unplug:
— engine cooling inlet hose

i



Section 02 ENGINE
Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

mmr2006-116-007

Remove bleed hose from reservoir.

mmr2006-116-004_a

LOCATED TO FRONT SIDE OF ENGINE
1. Engine cooling inlet hose

2. Starter cable

3. Ground cable

— engine cooling outlet hose from cylinder head
then install a large hose pincher (P/N 529 032

500) to block it

mmr2006-116-008

Remove reservoir from vehicle.

Disconnect:
— crankshaft position sensor (CPS)

i - S
mmr2008-116-005_a

1. Engine cooling outlet hose
2. Coolant reservoir

— radiator outlet hose then install a large hose
pincher (P/N 529 032 500) to block it.

mmr2006-116-009_a

1. Injection oil reservoir
2. CPS connector

—~ magneto.

mmr2006-116-006
Lift coolant reservoir out of its support.
Unplug throttle body cooling hose from reservoir.

12 mmr2006-116
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Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

mmr2006-116010_a

1. Starter cable
2. Magneto connector

Detach the ground cable and starter cable from
starter.

mmi2006-118011_a

1. Ground cable

2. Starter cable

3. Starter

Unscrew and remove engine mounting nuts with
washers.

On Left Side of Vehicle, do the Following:
Remove:

— belt guard

— drive belt

— drive pulley (refer to DRIVE PULLEY)

— driven pulley (refer to DRIVEN PULLEY)

— primary air intake silencer, refer to AIR INTAKE
SYSTEM.

Remove LH handlebar support.

mmr2006-116

i
A35HO7A

1. Handlebar support
2. Bolts

Unscrew throttle body clamps.

Remove throttle body from intake adapters with
throttle cable and TPS connector in place.

AIBC21A

1. Clamps
2. Throttle bedy

Using a cord, attach throttle body out of way.

13



Section 02 ENGINE

Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

mmr2006-116-013

mmr2006-116-016_a

Disconnect fuel line from fuel rail.

mm2006-116-014_a

1. Fuel line connector
2. Fuel rail

Unplug all injector connectors.

Remove harness support from fuel rail.
Put harness support aside.

Unscrew knock sensor from cylinder head.
Unplug spark plug cables.

mmr2006-116-015_a

1. Knock sensor

Unscrew E-RAVE actuator from frame.

14

1. Bolt to remove
2. Actuator

Unplug connector and put E-RAVE actuator on top
of engine.

mmr2006-116-017

Remove LH engine support nuts.

mmr2006-116-018_a

1. Nuts
2. Engine support

Remove both spark plugs.

Install in the MAG side spark plug hole the spark
plug lift ring (P/N 529 035 830).

Using the engine removal hook (P/N 529 035 829),
lift engine until engine supports are free from rub-
ber mount studs.

mmr2006-118



Section 02 ENGINE

Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

529 035 829

AISC25A

PTO ENGINE SUPPORT LIFTED
1. Engine support
2. Rubber mount stud

Remove PTO engine support bolts then remove
the support from engine.

6-019_a

A35C278

Detach oil pump cable from oil pump.
Unplug oil outlet hose.
Unplug oil inlet hose.

mmr2008-116

DETACH AND UNPLUG
1. Detach oil pump cable
2. Unplug oil return hose
3. Unplug oil infet hose

NOTE: For oil outlet hose, install a small hose
pincher (P/N 295 000 076) tc avoid oil spillage.

295 000 076

NOTE: For oil inlet hose, use a standard 1/4 inch
ratchet extension to block up hose. Secure hose
with existing clamp.

s
AJBC2ZBA

BLOCK UP OIL INLET HOSE

1. Qil inlet hose

2. Standard 1/4 inch ratchet extension
3. Spring clamp

Remove engine from vehicle.
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Section 02 ENGINE

Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

INSPECTION

Check if engine supports are cracked, bent or oth-
erwise damaged. Replace if necessary.

Check rubber mounts and engine stopper on en-
gine support. Replace them if brittle, cracked or
otherwise damaged.

A35C29A

ENGINE SUPPORTS
1. LH support

2. RH supports

3. Rubber mounts
4. Engine stopper

INSTALLATION

Reinstall all removed parts by using the appropri-
ate component/system reinstallation procedures
as described in this manual. However, pay atten-
tion to the following.

16

PTO Engine Support
Lower engine as close as possible to its original
position.

First, position PTO engine support on engine and
insert front tab of PTO engine support on rubber
mount.

A35C28BA

INSERT FRONT TAB FIRST
1. Front tab
2. PTO engine support

Secure PTO engine support.

A3BC2CA

1. Secure
2. PTO engine support

Using a pry bar, position rear tab of PTO engine
support in place on rubber mount.

mmr2006-116
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Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

A35C2FA

AI5CZDA

INSERT REAR TAB

1. Rear tab RH SIDE — MAGNETO HARNESS ROUTING
2. Rubber mount

Make sure RH side engine supports are properly Oil Pump Adjustment

positioned on rubber mounts. R _ . _ _
After engine installation, verify oil pump adjust-

Radiator Qutlet Hose ment, adjust if necessary. Refer to OIL INJEC-

Make sure that radiator outlet hose is routed as TION PUMP.

per photo.

A3BC2EA

RH SIDE — RADIATOR OUTLET HOSE ROUTING
1. Radiator outlet hose
2. Oil tank

Magneto Harness

Make sure to position magneto harness in place
before lowering engine.

mmr2008-116 17



=1



Section 02 ENGINE
Subsection 02 (LEAK TEST)

LEAK TEST

SERVICE TOOLS

Description Part Number Page
[ = L T — 529 036 000! s musmamsmssevimsssmimiaios 19
Aol Bl sosenmemmmms s S B T 529 036 961 wsumsummimmvne s 19
VACUUM/PIESSUIE PUMID cuutrireivreeiertmrereerireienerreereeeieeneneneneaens B2 O2T BDD summsmsmmrsmire s 20

Prior to take apart an engine, it is important to
proceed with a leak test to diagnose engine prob-
lems. A leak test should be performed also after
engine reassembly.

PREPARATION

Remove engine from vehicle. Refer to ENGINE
REMOVAL AND INSTALLATION.

Remove exhaust gasket on exhaust manifold.
Clean all residues of RTV sealant from the end of
exhaust manifold.

Install manifold plug (P/N 529 035 961) over ex-
haust manifold.

mmr2006-117001_a

1. Manifold plug

Install intake plugs (P/N 529 036 000) in the intake
adapters.

529 036 000

P

mmr2008-117

A3SC3KA

1. Intake adapters
2. Intake plugs

Block inlet and outlet fitting of oil injection system
with rubber cap.

mmi2006-117-002_a

1. Inlet fitting
2. Outlet fitting
3. Oil infection pump

Install spark plugs.
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Section 02 ENGINE
Subsection 02 (LEAK TEST)

PROCEDURE

NOTE: A diagnostic flow chart has been prepared
as a visual reference. See last page of this sec-
tion.

Install vacuum/pressure pump (P/N 529 021 800)
on manifold plug.

mmr2006-117-003

Activate pump and pressurize engine to 34 kPa
(5 PSI). Do not exceed this pressure.

Engine must stand this pressure during 3 minutes.

If pressure drops before 3 minutes, spray a soapy

solution on tester kit (manifold and intake plugs,

vacuum/pressure pump and its hose).

— If tester kit (manifold plug, intake plug, pump,
etc) is leaking, bubbles will indicate where |leak
comes from.

— |If tester kit is not leaking, check engine, see
below for procedure.

— If there is a leak at the tested location, it is rec-
ommended to continue testing next items be-
fore overhauling engine. There is a possibility
of more than one leak.

— If there is no leak at the tested location, contin-
ue pumping to maintain pressure and continue
with next items until leak is found.

Engine
Check the following:
— All jointed surfaces:
e spark plugs base
cylinder head and cylinder-block
RAVE valve cover
injectors area
decompressor area
cylinder crankcase halves (joint)
counter balancing shaft outer seals and their
filling tubes
crankshaft seals (PTO and MAG sides)
e oil injection pump mounting flange (O-ring)

20

® coolant pump housing
e crankcase grease reservoir fitting.

— Small injection oil lines coming from pump. Air
bubbles or oil column going toward pump, indi-
cates a defective check valve in injection nipple.

A32C1GA

TYPICAL
1. Injection nipples
2. Small injection oil lines

— Air bubbles in antifreeze. It indicates defective
cylinder head O-ring or cylinder base gasket.

- Crankshaft outer seals (behind drive pulley and
magneto).

— Pump shaft gear oil reservoir. See PUMP
SHAFT OIL GEAR RESERVOIR further in this
section.

- Leak indicator hole below coolant pump hous-
ing. If there is a leak, it indicates that a pump
shaft is defective (oil seal behind coolant ceram-
ic seal).

A32C1IA 1

1. Leak indicator hole

— Leaks can be also on oil pump side. Check
mounting area for leaks.

mmr2006-117
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Subsection 02 (LEAK TEST)

A32C1GB 1

A32CTIA

TYPICAL
1. Check mounting area

If leak still persists, it indicates a defective casting
somewhere in engine. Disassemble engine and
carefully check for defects in castings. Pay atten-
tion to tapped holes which may go through engine
sealed area and thus lead to leakage.

Pump Shaft Oil Gear Reservoir

Install air pump on adapter and pressurize engine
to 34 kPa (5 PSI). Do not exceed this pressure.

A32C1HA

If pressure drops, it indicates a defective crank-
shaft inner seal.

mmr2006-117

TYPICAL — CRANKSHAFT INSTALLED IN UPPER HALF

CRANKCASE
1. Crankshaft inner seal on PTO side
2. Crankshaft inner seal on MAG side

21
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Subsection 02 (LEAK TEST)

ENGINE LEAK VERIFICATION FLOW CHART

ENGINE LEAK VERIFICATION FLOW CHART

L

PRESSURIZE ENGINE I

Y

NO__ /S

Y

PRESSURIZE PUMP SHAFT GEAR
RESERVOIA IN CRANKCASE

4

<

1S RESERVOIR LEAKING?

A35C30S

ND

N

1S ENGINE LEAKING? >

v YES

CHECK ALL JOINTED SURFACES,
SCREW/STUD THREADS, MOUNTING
FLANBES, ETC.

Y

YES
ANY LEAK FOUND?

REPLACE GASKET OR D-RING,
RE-SEAL LEAKING AREA

er

[

CHECK SMALL DIL LINES OF
INJECTION PUMP

AIR BUBBLES FOUND
< OR DIL MOVING e }[

Y

TOWARD PUMPT

REPLACE INJECTION CHECK VALVE(S)

Yo

CHECK CRANKSHAFT QUTER
SEAL OF PTO AND MAG SIDES

Y

<

YE
ARE SEALS LEAKING? o

Y

REPLACE DEFECTIVE SEALIS)

Y no

L

PRESSURIZE PUMP SHAFT GEAR
RESERVOIR IN CRANKCASE

Y

YES i

1S RESERVOIR LEAKING? >

Y no

UNSEAL PTO CYLINDER AND MAG
CYLINDER SEPARATELY BY REMOVING THE
APPROPRIATE SPARK PLUG

Y

1S RESERVOIR LEAKING? P4 L1

N

REPLACE DEFECTIVE SEALIS)

Y o

CHECK LEAKAGE AT LEAK INDICATOR HOLE
BELOW COOLANT PUMP HOUSING

Y

ANY LEAK FOUND? YE

¥ no

CHECK OIL PUMP
MOUNTING AREA FOR LEAKS

REPLACE DIL SEAL OF PUMP
SHAFT, BESIDE CERAMIC
COOLANT SEAL

<

YE
1S 0-RING LEAKING? $

REPLACE DEFECTIVE 0-RING |

¥ no

CAREFULLY INSPECT ENGINE CASTINGS,
PARTICULARLY THE THREAD HOLE AREAS

Y

<

YES
ANY LEAK FOUND?

REPLACE DEFECTIVE PARTS |

Y no

»|
|

ENGINE IS PERFECTLY SEALED
INTERNALLY

22
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Section 02 ENGINE
Subsection 03 (AIR INTAKE SYSTEM)

AIR INTAKE SYSTEM

AIR FILTER

Removal

Remove both screws that attach the secondary air
intake silencer to LH side panel.

mmr2006-118-001_a

5
£
#
Z
%
=

mmr2008-118-003_a

Remove screws retaining secondary air intake si-
lencer to LH side panel.

Pull air filter out of secondary air intake silencer.

mmi2006-118-002_a

Installation

The installation is the reverse of the removal pro-
cedure.

SECONDARY AIR INTAKE
SILENCER

Removal
Open LH side panel.
Unplug air pressure sensor (APS) connector.

mmr2006-118

T s e e

mmr2006-118-001_a

Remove air intake silencer (body side).

Installation

Position lower section of secondary air intake si-
lencer on LH side panel using locating holes.

A35CO05A

1. Locating holes
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Subsection 03 (AIR INTAKE SYSTEM)

mmf2006-118-004_a

1. Side panel tabs

Position upper section of air intake silencer on LH
side panel and secure with screws.

Connect APS connector.

INTAKE DEFLECTOR

Removal

Remove secondary air intake silencer, see proce-
dure above.

Using cutting pliers, cut push nuts retaining intake
deflector to LH side panel.

A3IECO9A

1. Push nuts
Remove intake deflector and its filter.

Installation
For installation, reverse the removal procedure.

PRIMARY AIR INTAKE SILENCER

Removal

Open LH side panel.

Remove driven pulley. Refer to DRIVEN PULLEY.
Unplug air temperature sensor (ATS) connector.

24

Push and hold the locking tab of adapter plate to-
ward the front of the vehicle.

Pull on primary air intake silencer to remove.

mmr2006-118-005_a

1. Locking tab
2. Primary air intake silencer

Installation

The installation is the reverse of the removal pro-
cedure.

ADAPTOR PLATE

Removal

Remove primary air intake silencer, refer to proce-
dure above.

Unscrew clamps from throttle body:.
Remove adaptor plate.

mmrz006-118-006_a

1. Clamps
2. Adaptor plate

Installation

The installation is the reverse of the removal pro-
cedure.

mmr2006-118
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Subsection 04 (EXHAUST SYSTEM)

EXHAUST SYSTEM

SERVICE TOOLS

Description Part Number Pagf-
exhaust spring installer/reMover .......occoccivvveiiiieiece e 529088401 omssmmnisiasmmse 27-28
exhaust spring installer/remMover .......coocccivveiiiiiiieeeeiieee, BPANBBYBY. cvnsmimmrsvimiss mehe iy 28
SERVICE PRODUCTS

Description Part Number Page
LOCtite 767 antiSBIZE. oo e 293 800 070 ooiiiiiiieee e 29
RTV SEAIANT 1.oeiiiii ettt 293800090 ..oovvviiiiiiiiiiiieeeeeeeee 28

mmr2006-119
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Subsection 04 (EXHAUST SYSTEM)

AJSCINS

Loctite 767
antiseize

26
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Section 02 ENGINE
Subsection 04 (EXHAUST SYSTEM)

GENERAL

/A WARNING

To avoid potential burns, never touch exhaust
system components immediately after the
engine has been run because these compo-
nents are very hot. Let engine and exhaust
system cool down before performing any
servicing.

During assembly/installation, use torque values
and service products as shown in exploded
view(s).

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/A WARNING

Torque wrench tightening specifications
must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pin,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a locking device is impaired, it must be re-
newed.

PROCEDURES
TUNED PIPE

Identification

Each tuned pipe is identified by a number. To
use the proper tuned pipe with the proper vehicle,
check the number on the welded clamp at the end
of tuned pipe. This number depicts the 6 last dig-
its of the BRP part number.

mmr2008-118

TYPICAL

Removal
Open hood and right side panel.

Remove;:

— all exhaust springs no. 1 using exhaust spring
installerfremover (P/N 529 035 401)

ADIBS8A

- tuned pipe no. 2
- exhaust gasket no. 3 and no. 4.

Inspection

Check:
— tuned pipe shield for damages
— tuned pipe ends for cracks or damages.

27



Section 02 ENGINE
Subsection 04 (EXHAUST SYSTEM)

[nstallation

Install doughnut shaped exhaust gasket no. 3 with
both of its notches aligned with Y-manifold protru-
sions.

A32C66A 1

1. Align notches

If the gaskets are damaged, replace them.

Use RTV sealant (P/N 293 800 090) on doughnut
gasket prior to install tuned pipe.

Install all exhaust springs using exhaust spring
installer/remover (P/N 529 035 989).

MANIFOLD

Removal

Remove:

- tuned pipe no. 2

- doughnut shaped exhaust gasket no. 3
— manifold screws no. 5

CAUTION: Heat screws for 30 seconds before
loosening to prevent screw breakage.

— manifold no. 6
- gaskets no. 7.

Inspection

Check if the manifold is cracked or damaged. Re-
place if necessary.

Installation
Install the manifold with new gaskets.

Torque manifold screws no. 5 following this se-
guence.

28

A35C2GB

Install tuned pipe.

MUFFLER

Identification

Each muffler is identified by a number. To use the
proper muffler with the proper vehicle, check the
number on the welded clamp at the end of muffler.
This number depicts the 6 last digits of the BRP
part number.

A33CZMA

TYPICAL

Removal
Remove tuned pipe no. 2.

Disconnect the exhaust gas temperature sensor
(EGTS).

Remove springs no. 8 retaining the muffler no. 9.
Use exhaust spring installer/remover (P/N 529 035
401).

Remove the muffler.

mmr2006-119
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Inspection
Check the muffler for cracks or other damages.

Installation
For installation, reverse the removal procedure.

If the EGTS plug on muffler was removed, use
Loctite 767 antiseize (P/N 293 800 070).

EXHAUST GAS TEMPERATURE
SENSOR (EGTS)

Refer to the COMPONENT INSPECTION, RE-
PLACEMENT AND ADJUSTMENT section to
verify or change the EGTS.

mmr2006-119
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Section 02 ENGINE
Subsection 05 (REWIND STARTER)

REWIND STARTER

SERVICE TOOLS

Description Part Number Page

small hOSE PINCRBT. ... 295000076 ...oovvvirremniviirinniciserarenesenens 33

SERVICE PRODUCTS

Description Part Number Page

T oLl e e—— 420 BIYZOD sunnmnsssonmmms mnsssminiraanias 34-35
31
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11 Molykote
PG54

Molykote
PG54

A3SCZHS

8 Nem
(71 Ibf+in)
2

Loctite 243

32
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Section 02 ENGINE
Subsection 05 (REWIND STARTER)

GENERAL

NOTE: Due to dust accumulation, rewind starter
must be periodically cleaned, inspected and relu-
bricated.

CAUTION: It is of the utmost importance that
the rewind starter spring be lubricated peri-
odically using specific lubricant. Otherwise,
rewind starter component life will be short-
ened and/or rewind starter will not operate
properly under very cold temperatures.

Check if rope no. 5 is fraying, replace if so.

When pulling starter grip, mechanism must en-
gage within 30 cm (1 ft) of rope pulled. If not, dis-
assemble rewind starter, clean and check for dam-
aged plastic parts. Replace as required, lubricate,
reassemble and recheck. Always replace O-ring
no. 9 every time rewind starter is disassemble.

When releasing starter grip, it must return to its
stopper and stay againstit. If not, check for proper
spring preload or damages. Readjust orreplace as
required.

When pulling starter grip 10 times in a row, it must
return freely. If not, check for damaged parts or
lack of lubrication. Replace parts or lubricate ac-
cordingly.

During assembly/installation, use torque values
and service products as shown in exploded
view(s).

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/\ WARNING
T

orque wrench tightening specifications
must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pin,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a locking device is impaired, it must be re-
newed.

PROCEDURES
STARTER HANDLE

Removal

Pull rope for 50 cm (20 in) approximately. Using
a small hose pincher (P/N 295 000 076), lock rope
near rewind starter.

mmr2006-120

Using a small screwdriver, extract rope knot from
stater handle. Cut rope close to knot.

Installation

Prior to installing starter handle on rope, it is first
necessary to fuse the rope end with a lit match.
Pass rope through starter handle and tie a knot in
the rope end. Fuse the knot with a lit match then
insert rope end down and pull the starter handle
over the knot.

ADIC1BA

TYPICAL

REWIND STARTER

Removal
Remove starter handle.

Remove screws no. 2 securing rewind starter
no. 1 to engine then remove rewind starter.

Disassembly

Undo knot previously tied at removal. Let sheave
get free to release spring preload.

Cut push nut and discard.

Remove lock lever, O-ring no. 9, collar sleeve,
pawl lock and pawl.
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mmr2006-016-007_a

1. Push nut 1
2. Lock lever AOICIFA
'3 Sg{,{f,’,gﬁe"e 1. Outer end into guide notch
5. Pawl

Lubricate spring assembly and 1 cm (1/2 in)
Remove sheave no. 4 from starter housing no. 1. wide on bottom of housing with Molykote PG 54
Hold spring with a screwdriver. (P/N 420 899 763).

L

ADIC14A

TYPICAL
1. Molykote PG 54 inside spring guide

AOBCIEA

Take out the knot and then rope no. 5.

Assembly

At assembly, position spring no. 3 outer end into
spring guide notch then wind the spring counter-
clockwise into guide.

/\ WARNING

Since the spring is tightly wound inside the
guide it may fly out when rewind is handled.
Always handle with care.
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Eoslemn el
AJ2C2AA

1. Molykote PG 54 applied 1 cm (1/2 in) wide on bottom of housing

CAUTION: It is of the utmost importance that
the rewind starter spring be lubricated period-
ically using Molykote PG 54 (P/N 420 899 763).
The use of standard multipurpose grease could
result in rewind starter malfunction under very
cold temperatures and components life will be
shortened.

Lubricate housing post with silicone compound
grease. Install sheave.

To adjust spring tension:

Wind rope on sheave and place rope sheave into
starter housing making sure that the sheave hub
notch engages in the rewind spring hook.

Rotate the sheave counterclockwise until rope
end is accessible through rope exit hole. This will
give 1/2 turn of preload.

Pull the rope out of the starter housing and tem-
porarily make a knot to hold it.

AD1COCA

TYPICAL

Lubricate pawl no. 6 with Molykote PG 54
(P/N 420 899 763) then install over rope sheave.

mmr2006-120

Lubricate pawl! lock no. 7 with Molykote PG 54
(P/N 420 899 763). Install over pawl.

A32CE6DA

Install collar sleeve no. 8 with its collar first. Lu-
bricate a new O-ring no. 9 and lock lever no. 10
with Molykote PG 54 (P/N 420 899 763). Install
over pawl lock.
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A32C6EA 3 1 2

1. Collar sleeve
2. O-ring
3. Lock lever

Position a new push nut no. 11.

Installation

Thread starter rope no. 5 through rope guide when
applicable.

A03COVA

TYPICAL

Reinstall rewind starter assembly on engine.

ROPE

Replacement

Pull out rope. Hold rewind starter in a vise. Slide
rope and untie the knot. Pull out the rope com-
pletely.
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A32C6GA 1

1. Knot to be untied

To install rope no. 5, insert rope into sheave no. 4
orifice and lock it by making a knot, leaving behind
a free portion of about 25 mm (1 in) in length.

A32C6HA

FREE PORTION

Fuse rope end with a lit match and insert it into
sheave.

mmr2006-120
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FREE PORTION INSERTED INTO SHEAVE

NOTE: When rope is completely pulled out, spring
preload is 4-1/2 turns.

mmr2006-120 37
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Section 02 ENGINE

Subsection 06 (COOLING SYSTEM)
SERVICE TOOLS
Description Part Number Page
sMall NOSE PINCHET. oo 295000076 oo 42
special coolant tank Cap......ccccv i 529 035997 s 42
S L O TN [ isimnanonsiasss st ateiisivindssitos sl sl A O R B2AI0BH B0 uuvrsmsmismsssaimsem s 43
VACUUM/PIESSUNe PUIIMIE cou ey sl e s 529 0271 800 i, 42
SERVICE PRODUCTS
Description Part Number Page
BRP premixed coolant........ccoooivivviiuimeiimninerininsn e e 24 RS0, 06 1 7 O S 42
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All MACH Z and MX Z Renegade X

5.5 N-m
(49 Ibfein) &
; R
Loctite 592 /

/ 2 N°m
o (18 Ibf«in)

{pipe sealant)

mmr2006-121-001_a
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All SUMMIT

5.5 N*m
(49 |bf+in)

Loctite 592
{pipe sealant)

mmr2006-121-002_a
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GENERAL

NOTE: On applicable models, it is good practice
to check for fault codes using B.U.D.S. software
as a first troubleshooting step. Refer to EMS Di-
AGNOSTIC AND COMMUNICATION TOOLS.

During assembly/installation, use torgue values
and service products as in the exploded view.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/\ WARNING

Torque wrench tightening specifications
must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pins,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a locking device is impaired, it must be re-
newed.

PROCEDURES

COOLING SYSTEM LEAK TEST
/\ WARNING

To prevent potential burns, do notremove the
coolant tank cap if the engine is hot.

Install the special coolant tank cap (P/N 529 035
991) on coolant tank.

Install a small hose pincher (P/N 295 000 076) on
overflow hose.

Using the vacuum/pressure pump (P/N 529 021
800), pressurize all system through coolant tank
to 100 kPa (15 PSI).

42

295 000 076

529 035 991

e

A33CTHB

TYPICAL

Check general condition of hoses and clamp tight-
ness.

Check all hoses and cylinder/base for coolant
leaks.

Spray a soap/water solution and look for air bub-
bles.

Check indicator hole for leaks.

NOTE: Qil leak from indicator hole indicates a
pump shaft defective seal, coolant leak indicates
a damaged ceramic seal.

COOLANT REPLACEMENT

Recommended Coolant

Use BRP premixed coolant (P/N 219 700 362) or a
blend of 50% antifreeze with 50% distilled water.

To prevent antifreeze deterioration, always use
same brand. Never mix different brands unless
cooling system is completely flushed and refilled.

CAUTION: To prevent rust formation or freez-
ing condition, always replenish the system
with the BRP premixed coolant or with 50%
antifreeze and 50% water. Do not use tap wa-
ter, straight antifreeze or straight water in the
system. Tap water contains minerals and im-
purities which build up in the system. During
cold weather, straight water causes the system
to freeze while straight antifreeze thickens (like
slush ice) and does not have the same effi-
ciency. Always use ethylene glycol antifreeze
containing corrosion inhibitors specifically
recommended for aluminum engines.

Draining the System
/\ WARNING

Never drain or refill the cooling system when
engine is hot.
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Remove coolant tank cap.

Lift front of the vehicle and remove bottom pan
cap.

A35C3BA

Place a drain pan under the drain hole.
Unscrew drain plug.

A35C3CA

1. Drain plug

Disconnect engine outlet hose and siphon remain-
ing of coolant mixture from radiators using the
suction pump (P/N 529 035 880).

A35C3DA

1. Disconnect engme outlet hose
mmr2006-121

When the coclant level is low enough, lift the rear
of vehicle to drain the rear radiator completely.

Install drain plug and torque it to 24 Nem (17 Ibfeft).

Refilling Procedure

With engine cold, refill coolant tank up to COLD
LEVEL line. Start engine. Refill up to line while
engine is idling until rear heat exchangers are
warm to the touch (about 4 to 5 minutes). Al-
ways monitor coolant level while filling tank to
avoid emptying. Install pressure cap.

Lift rear of vehicle and support it safely.

Activate throttle lever 3 - 4 times to bring engine
speed to 7000 RPM.

Apply the brake.

Lower vehicle back on ground and add coolant up
to 16 mm (1/2 in) above the COLD LEVEL line.

A33CTIA

TYPICAL
1. Cold level line
A 15 mm (1/2 in)

Lift front of vehicle of 60 cm (24 in) and support it
safely. Let the vehicle idle for two minutes.

Put vehicle back on ground and add coolant up to
15 mm (1/2 in) over COLD LEVEL line.

When engine has completely cooled down,
recheck coolant level in coolant tank and refill up
to line if needed.

Check for coolant mixture freezing point. Specifi-
cation is - 37°C (- 35°F). Adjust as necessary.

THERMOSTAT

There is no thermostat on these models.
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COOLANT TANK CAP

Check if coolant tank cap pressurizes the system
for 3 minutes. |f not, install a new 90 kPa (13 PSI)
cap (do not exceed this pressure).

FRONT RADIATOR

The front radiator is not available individually. The
frame replacement is necessary when a problem
occurs with the front radiator.

REAR RADIATOR AND RADIATOR
PROTECTOR

Cleaning and Inspection

Remove all debris between radiator fins. A clean
radiator is more efficient than a dirty one.

Check if the radiator fins are damaged. Replace
the rear radiator if necessary.

NOTE: A radiator with many broken fins does not
work properly.

Removal

Drain cooling system, see DRAINING THE SYS-
TEM.

Remove rear suspension. Referto SC REAR SUS-
PENSION or SC4 REAR SUSPENSION.

Remove fuel tank. Refer to FUEL TANK AND FU-
EL PUMP.

Using a grinding disk, grind all rivets retaining rear
radiator to frame.

Unplug radiator hoses from rear radiator then
remove radiator from vehicle. Discard Oetiker
clamps.

Installation

The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.

When installing hoses, make sure to install new
Oetiker clamps.

Insert radiator protector into radiator C-rail and
crimp C-rail at rear end.

NOTE: If traction enhancing products (studs) are
used on vehicle, install the appropriate radiator
protector. Refer to TRACK to choose the proper
protector kit.
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COOLANT TANK

Removal

For removal, drain cooling system before remov-
ing coolant tank.

Remove all hoses from coolant tank.
Slide up coolant tank to disengage it from oil tank.

Inspection

Check if the tank is cracked or melted. Replace if
necessary.

Installation
For installation, reverse the removal procedure.

COOLANT PUMP
Refer to BOTTOM END section.

COOLANT TEMPERATURE
SENSOR (CTS)

Refer to COMPONENT INSPECTION, REPLACE-
MENT AND ADJUSTMENT in ENGINE MANAGE-
MENT.
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MAGNETO SYSTEM

SERVICE TOOLS

Description Part Number Page
OrariksHAT BrotEet Ol cosnmns e e S e T — 47
S T IMNET . sunnmesiiie st dums o s S SR T ST R R S 529 O3B 547 supmassammn s e 47
DUIEE TINQ oot B29 G368 DO o i bormssma i a7
SERVICE PRODUCTS

Description Part Number Page
Loctite 243 (BlUe) . oo 293 800 080 ..o 48
silicone dielectric grease .o 293550004 ..o 48
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Loctite
243

4 5 Nem
/ (44 |bf*in)
9 Nem
(80 Ibf*in)

2

Loctite
243

0. Loctite
i 243

Loctite Loctite &
5910 243 7 Nem
(63 Ibf+in) ‘

21 Nem 3

A 130 N*m
(A8 1bFR) (96 Iteft)

A3sC1QT
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GENERAL

NOTE: The following procedures can be done
without removing the engine. To facilitate mag-
neto removal, hold drive pulley with the appropri-
ate tool. Refer to DRIVE PULLEY.

During assembly/installation, use the torque val-
ues and service products as in the exploded
views.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/A WARNING

Torque wrench tightening specifications
must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, etc.) must
be installed or replaced with new ones where
specified. If the efficiency of a locking device
is impaired, it must be renewed.

PROCEDURES
MAGNETO FLYWHEEL

Cleaning
Clean all metal components in a non-ferrous metal
cleaner.

CAUTION: Clean magneto flywheel using only
a clean cloth.

Removal

To gain access to magneto flywheel no. 1 assem-
bly, remove the following parts:

— tuned pipe and muffler

— rewind starter

— starting pulley no. 2.

mmr2006-122

A3ZCBKA

TYPICAL

— Install the puller ring (P/N 529 036 001) in mag-
neto housing opening.

CAUTION: Use only M8 x 20 mm screws to bolt
puller to magneto flywheel.

A3BC1RA

— Remove magneto flywheel nut, using a 30 mm
socket machined to 40 mm (1.580 in) outside
diameter by 16 mm (5/8 in) long.

NOTE: To correctly remove a threadlocked fasten-

er, first tap on the fastener to break threadlocker
bond. This will avoid thread breakage.

To remove magneto flywheel, install the crank-
shaft protector (P/N 420 876 557) on crankshaft
end. Screw the magneto puller (P/N 529 035 547)
into puller ring.
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529 035 547

420 876 557

A3SC1SA

Tighten puller bolt and at the same time, tap on
bolt head using a hammer to release magneto fly-
wheel from its taper.

Installation

Clean crankshaft taper and apply Loctite 243 (blue)
(P/N 293 800 060) on it. Install magneto flywheel
no. 1 on crankshaft after positioning the Woodruff
key. Install lock washer and torque nut no. 3.

When installing starting pulley no. 2, apply Loctite
243 (blue) (P/N 293 800 060) on bolt threads be-
fore torquing to 21 Nem (15 Ibfeft).

Coat all electric connections except Deutsch hous-
ings (waterproof housing) with silicone dielectric
grease (P/N 293 550 004) to prevent corrosion or
moisture penetration.

CAUTION: Do not use silicone «sealant», this
product will corrode contacts. Do not apply sil-
icone dielectric grease on any Deutsch water-
proof housing otherwise housing seal will be
damaged.

Ignition Timing
Check as described in IGNITION TIMING.
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STATOR

Inspection

Always check stator no. 4 before changing it. Re-
fer to CHARGING SYSTEM.

Cleaning

Clean all metal components in a non-ferrous metal
cleaner.

CAUTION: Clean stator using only a clean cloth.

Removal

Remove:

— magneto flywheel no. 1

— screws no. 5 retaining stator to magneto hous-
ing

- grommet from crankcase where wires exit
magneto housing.

Unplug magneto and CPS connectors then pull the

wires through the crankcase hole.

Remove the stator no. 4.

Installation
Insert the stator wire into crankcase hole.

Ensure foam is located where stator wires will run
to crankcase hole.

A3SCITA

Install stator no. 4 and torque screws no. 5in a
Criss-cross seguence.

Install the grommet on crankcase.
Reinstall all other removed parts.
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CRANKSHAFT POSITION
SENSOR (CPS)

Inspection

Always check CPS before changing it. Refer to
COMPONENT INSPECTION, REPLACEMENT
AND ADJUSTMENT.

Removal

To replace the CPS, remove or disconnect the fol-
lowing:

— magneto flywheel no. 1

— grommet from crankcase where CPS wire exits
magneto housing

— retaining screws no. 7
— CPS no. 6 and carefully pull wires.

Installation
For installation, reverse the removal procedure.

NOTE: Remove the old sealant at CPS location
then apply new one. Screw CPS then stick the
CPS wires in the sealant.

mmr2006-122
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E-RAVE SYSTEM

SERVICE PRODUCTS

Description Part Number Page
LoGtite 208 s e s s R S 293800 D00 oncomunmsmmmnssmmi b2
MEBKELE Tl s o s s s AT3 707 B00 cuvsmmmssnimmsmrssmaovais 52
XP-S synthetic blend injection Oil.......c.cooooiiiiiiiiieeie, 293600 071 v mmsasammsss 52
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A3SC0CS

9 N*m
(80 Ibf+in)
5

a. Molykote 111 (P/N 413 707 000)
b. Loctite 243 (P/N 293 800 060)
¢. XP-S synthetic blend injection oif (F/N 293 600 071)
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GENERAL

An electronically controlled RAVE (E-RAVE) sys-
tem with side exhaust port control is used. This
system offers more torque and less fuel consump-
tion in part load operation, compared to conven-
tional RAVE system.

A35C4AMA

The opening of the valve is activated electronical-
ly by a rotary electronic actuator (REA). The ECM
monitors altitude, engine temperature, throttle po-
sition and RPM to operate the actuator for opti-
mum engine operation.

The RAVE valves are all either closed or fully
opened.

The E-RAVE system can be serviced with engine
on vehicle.

During assembly/installation, use torque values
and service products as shown in exploded view.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/A WARNING

Torque wrench tightening specifications
must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pin,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a locking device is impaired, it must be re-
newed.

mmr2006-123

E-RAVE Actuator Seek Position Cycles
There are 2 seek position cycles:

Closed position:
the first time
engine is started.

The actuator moves slowly
the RAVE to closed position.
This sets the actuator closed
position value.

Opened position: | The actuator moves slowly
when engine the RAVE to open position.
reaches the This sets the actuator open
operating position value.

conditions that
requires the
opening of the
RAVE valves.

The seek position cycles are done at a slower
speed than normal operation to protect compo-
nents in case the actuator was not in the proper
position or if components were stuck or wrongly
adjusted.

NOTE: When the opened position cycle is in
progress, there will be a noticeable delay before
engine can reach its maximum allowable RPM's.
This is a normal condition.

Once the seek position cycles are completed, the
actuator works at “full speed” and uses the deter-
mined stroke every time RAVE opening or closing
is required.

Every time engine is started, the seek position cy-
cles will repeat.

Troubleshooting Tips

Engine RPM not Reaching its Maximum Speed

Assuming there is no other problem causing the
lower RPM, this occurs because cable or mecha-
nism are improperly adjusted, damaged or broken.

Fouled Spark Plugs

Assuming there is no other problem causing it,
when a malfunction of E-RAVE system is detect-
ed by ECM, a fail-safe fuel map is selected. This
cause a richer fuel mixture that may cause spark
plug fouling.

E-RAVE System Possible Problems

When the EMS light blinks and no fault is report-
ed in B.U.D.S. software, the problem is likely to
be related to the E-RAVE system. The following
could be suspected.
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— Actuator overheating. Caused by the actuator itself or by an overload caused by mechanical compo-

nents failure.

— Communication problem between ECM and actuator. It could be caused by a not-powered actuator.
- Mechanical problem. Cables/pulleys condition/adjustment, E-RAVE valve gear mechanism.

Chart for Possible Problems

PROBLEM VEHICLE FEEDBACK
FAIL-SAFE
At s RAVE SYSTEM be | RICHER EMS LIGHT
MIXTURE
Seek cycle RAVE valves, qables or None Yes (1) — Only flashes if throttle is held for a few
succeeded | actuator stuck in open or seconds (where RAVE valve should open)
closed position - Turns off a few seconds after throttle is
released (RAVE valve closed area)
1. Engine must be restarted to leave this
condition
Seek cycle | RAVE valves, cables or None No None
failed actuator stuck in open or
closed position
= Cable installed when None No — None
actuator is on its — RAVE valves will work optimally
mechanical stop position
(as when engine is started
without cables installed)
PROCEDURES

E-RAVE SYSTEM DYNAMIC TEST

Lift rear of vehicle off the ground and support it
with a stand.

/A WARNING

To prevent serious injury to individuals near
the snowmobile:
— NEVER stand behind or near a moving track

- always use a wide-base snowmobile stand
with a rear deflector panel

- when the track is raised off the ground, on-

ly run it at the lowest possible speed.
Centrifugal force could cause debris, dam-
aged or loose studs, pieces of torn track, or
an entire severed track to be violently thrown
backwards out of the tunnel with tremendous
force, possibly resulting in the loss of a leg
or other serious injury.

Start engine and while at idle speed, check posi-
tion of the E-RAVE shaft pulley. It should be in the
Close position.

A35C0GA

Bring the engine above 6500 RPM while in wide
open throttle and check position of the E-RAVE
shaft pulley. It should be in the Open position.

NOTE: Engine speed may have to be brought to
7200 RPM to have the RAVE system to operate.
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A3ECOHA

If test fails, check cables and pulleys condition and
adjustment. If they are correct, check the follow-
ing.

E-RAVE valves Mechanical Operation Test

Disconnect cable from E-RAVE actuator no. 3 and
manually turn E-RAVE shaft pulley to see if E-RAVE
valves move properly.

NOTE: Be careful not to mistake normal rack and
pinion notched movement for a binding RAVE sys-
tem,

If RAVE valves move properly, check the actuator.

E-RAVE ACTUATOR

1. E-RAVE actuator

Voltage Test
Remove the headlight relay (R2).

NOTE: To prevent battery discharge, headlight
fuse (F8) can be removed.

mmr2006-123

Bypass relay with a jumper.

A3SCOPA

1. Jumper

2. Headlight fuse

Disconnect the E-RAVE actuator connector.
Measure voltage between terminal 1 (on harness
side) and battery ground.

If battery voltage is read, check continuity be-
tween terminal 2 (on harness side) and battery
ground. If continuity is faulty, repair/replace
wiring/connector.

If battery voltage is not read, check the cor-
responding fuse(s), relay and continuity of cir-
cuit V V-1. If continuity is faulty, repair wiring/
connector.

Communication Test

A not-working actuator can be caused by a com-
munication problem between ECM and E-RAVE
actuator.

If no power goes to the E-RAVE actuator, no com-
munication can take place.

If B.U.D.S. works, it validates the ECM works and
can communicate. Therefore the problemisinthe
wires going to the E-RAVE actuator.

If B.U.D.S. does not work, try a new ECM.

Check continuity of wires V V-3 and V V-5. If con-
tinuity is faulty, repair wiring/connector.

If continuity is good, try a new actuator.

Removal
Remove retaining screw no. 5.
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ACOSA

A35COEA

1. Remove screw

Slide E-RAVE actuator no. 3 out.
Disconnect electrical connector.
Detach cable no. 4.

Installation
Reverse removal steps.

E-RAVE CABLES

Removal

Completely unscrew adjuster nuts from E-RAVE
actuator bracket.

Detach cables from E-RAVE actuator pulley.

Detach cables from E-RAVE shaft pulley no. 2.
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Installation

Reverse removal steps. However, pay attention
to the following.

Connect E-RAVE cables as per following photo:

A35C00A

CABLE POSITIONS
1. Cable ends in top holes
2. Cable ends in bottom holes

Tighten nut of each cable to E-RAVE shaft pulley
bracket.

Ensure cables are parallel to each other.
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AISCORA

WRONG

Insert cables in E-RAVE actuator pulley.

A38CODA

Loosely install adjuster nuts. Do not tighten ad-
justers yet, proceed with adjustment as described
below.

mmr2006-123

Adjustment

IMPORTANT: Ensure all components are proper-
ly installed to their operating position, that prop-
er routing of cable is achieved and that cable ad-
justment is performed as specified. Otherwise,
improper E-RAVE opera,tion will result leading to
poor engine performance.

Remove DESS key and wait until lights of
speedometer turn off. ECM must be off.

NOTE: Ensure there is no T-supply harness con-
nected to the EMS diagnostic connector.

mmr2006-073-300_a

Ensure cable adjusters and cable ends on E-RAVE
actuator pulley are loose.

A3SCOFA

Turn E-RAVE shaft pulley clockwise to the Close
position.
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A35C2IA

A3BCOGA

Remove the headlight relay (R2).

NOTE: To prevent battery discharge, headlight
fuse (F8) can be removed.

ADJUSTMENT POSITION

Tighten top cable adjuster (closing cable) with just
enough force to remove play in cable.

A3ZECOPA

1. Jumper
2. Headlight fuse

Bypass relay with a jumper. This will turn the
E-RAVE shaft pulley to the adjustment position.
NOTE: If pulley does not turn, E-RAVE actuator
was already in right position.
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A3BCOIA

1. Top (closing) cable adjuster

Install DESS key and set engine cut-out switch to
OFR

Press START/RER button. E-RAVE shaft pulley
should turn to the Close position.

ASBCOGA

Readjust top (closing) cable as necessary.
mmr2006-123
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Remove relay jumper.

Tighten bottom cable adjuster (opening cable) to
remove play in cable.

A35COIB

1. Bottom (opening) cable adjuster

NOTE: A cable that is too tight will make the sys-
tem too stiff to operate smoothly.

Repeat the E-RAVE DYNAMIC TEST above 2 - 3
times then recheck the cables free-play. Readjust
as necessary.

E-RAVE COVER

Removal
Remove retaining screws no. 5.

A35COJA

Remove cover no. 11.

Inspection

Check seal condition. If it is cracked or hard, re-
place seal. Check cover condition.

mmr2006-123

Installation
Follow this tightening sequence.

E-RAVE SHAFT

Inspection

Check for smooth mechanical movement of the
E-RAVE system. Feel the bearing radial play. If
excessive, replace bearing.

Check seal area for leaks. If so, replace seal.
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Removal

Remove the following:

-~ E-RAVE cables no. 4

- pulley no. 2

- seal then snap ring no. 8
— drive gears no. 7.

A35COKB

Reinstall shaft nut then use a hammer puller to pull
shaft out by the nut.

AJSCa8A

1. E-RAVE shaft
2. Hammer puller

Push bearing out of shaft.

Installation

Reverse removal steps. However, pay attention
to the following.

When installing new bearing on shaft, use an ap-
propriate pusher that seats against the inner race
of bearing. Drive shaft in housing until it bottoms.

When installing drive gears no. 7, ensure to mesh
gears as shown.
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A35COLA

CENTER VALVE
1. Mesh in 1st tooth of center valve gear

A35COMA

SIDE VALVE
1. Mesh gear in 2 tooth of side valve gear

Ensure that after torquing screws, the shaft gears
are properly aligned with valve gears.

A35C00A

1. Gears aligned

mmr2006-123



Section 02 ENGINE
Subsection 08 (E-RAVE SYSTEM)

After assembly, check for smooth mechanical
movement of the E-RAVE system.

E-RAVE HOUSING

Removal

Remove the following:
— E-RAVE cables no. 4
- cover no. 11

NOTE: E-RAVE housing with shaft and E-RAVE
valves can be removed altogether if desired.

AJECONA

— drive gears no. 7.

Inspection
Check housing condition.

Installation
Reverse removal steps.

E-RAVE VALVES

Removal

Remove the following:
— cover no. 11

— drive gears no. 7

— housing no. 10.

Inspection

Clean carbon deposits on parts. Check gears con-
dition.

The round auxiliary valves may show some distor-
tion on the end closest to the pistons. This is a
normal set-in during operation. They are not con-
tacting the pistons and are actually sealing better.
Do not replace them unless they do not operate in
their bores.

Installation
Reverse removal steps.

mmr2006-123
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Section 02 ENGINE
Subsection 09 (TOP END)

TOP END

SERVICE TOOLS

Description Part Number Page
Pistor: elralipidnstallefcums s s 529035998 ..ot 71
pisterpin pullefinstaller «usmmsmnmaumssmrammm B29.0BB002 .wiivemummmmnssna s v 70

SERVICE PRODUCTS

Description Part Number Page
LOCHTE 2431 ettt 293 800080 ..o 64
LOGHTE BAT0 ittt 293 800 081 v 64
LOGtITE ChISEl.....vireieiiie e 413708500 oo 65
MOIYKOTE 1T o 413707 000 ..o, 64
XP-S synthetic blend injection 0il....c.ccccovviiiiiieeiiice 293 B00 07T i 64
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20 Nem

(15 Ibf+ft) _'>0a

2

9 N*m

15 N*m + 45° (80 Ibfein)

(11 Ibfsft) 3

11

55 N=m

55 Nem
RS (41 Ibfeft)

13
40 Nem
(30 Ibfeft)

5.5 N*m
(49 Ibfin)

A35COTS

Molykote 111 (F/N 413 707 000)

XP-S synthetic blend injection oil (P/N 293 600 071)
Loctite 243 (P/N 293 800 060)

Loctite 5910 (P/N 293 800 081)

Qoo
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Section 02 ENGINE
Subsection 09 (TOP END)

GENERAL

Before disassembling the engine, proceed with an
engine leak test. Refer to LEAK TEST.

During assembly/installation, use torgue values
and service products as in the exploded view.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/\ WARNING

Torque wrench tightening specifications
must strictly be adhered to.

Locking devices {e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pins,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a locking device is impaired, it must be re-
newed.

Component Removal with the

Engine Installed

The following engine components can be re-
moved with engine on vehicle such as:

cylinder head

cylinder block

piston(s)

reed valvel(s).

NOTE: Since the cylinder block is heavy and
the working space is limited, being assist-
ed by someone will ease the cylinder block
removalfinstallation.

To proceed with engine removal, refer to RE-
MOVAL AND INSTALLATION.

|

I

1

Parts Cleaning

Discard all gaskets and O-rings. Use Loctite
Chisel {(P/N 413 708 500} to clean mating sur-
faces.

Clean all metal components in a non-ferrous metal
cleaner.

Scrape off carbon formation from cylinder block
exhaust port, cylinder head and piston dome.

NOTE: The letters “A or B” (beside an arrow on
the piston dome) must be visible after cleaning.

Clean the piston ring groove with a groove cleaner
tool or with a piece of broken ring.

mmr2006-124

INSPECTION

Refer to table below to find top end engine di-
mension specifications. For measurement proce-
dures, refer to ENGINE MEASUREMENT section.

TOLERANCES

NEW PARTS
{min.) (max.)

ENGINE

MEASUREMENT WEAR

LIMIT

Cylinder head

e 42859 cc | 46.72 cc N.A.
: 02 mm | 0.04mm | 0.10 mm
Cylinder taper | (550gin) | (0016in) | (004 in)

0.008 mm|0.015mm | 0.015 mm
(.0003 in) | {.0006 in) | (.00086 in)

Cylinder out of
round

0.112 mm|0.152 mm| 0.20 mm
(.0044 in) | (.0060) in) | (.008 in)

Piston/cylinder
wall clearance

Ring/piston 0.045 mm|0.090 mm| 0.20 mm
groove clearance | (.002 in) | (.004 in) | (.008 in)
' 0.550 mm | 0.70 mm | 1.0 mm
Ring end gap | “(022'in) | (0271n) | (039 in)

Piston and Cylinder Block Replacement
NOTE: There is no oversize piston available.

This engine uses pistons with 2 tolerance groups;
therefore, when a piston needs to be replaced, itis
important to correctly identify its tolerance group
before proceeding with its replacement.

The pistons and cylinders are identified by the let-
ters "A" or “B".

A32CD2A
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Section 02 ENGINE
Subsection 09 (TOP END)

A32CD3A

NOTE: A cylinder block may use pistons of 2 differ-
ent tolerance groups. Always match piston “A”
with cylinder “A” and piston “B” with cylinder
"B~

When a cylinder block needs to be replaced, the
replacement part is provided with 2 matching pis-
tons.

PROCEDURES
REED VALVE

Removal

Remove throttle body. Refer to ENGINE MAN-
AGEMENT.

Unscrew intake adapter screws no. 1.

A3SCOUA

Remove intake adapter and reed valves.

Inspection

There must not be any play between any blade
and valve body when exerting a finger pressure
on blade.
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A3BC1ZA

If a play is felt, replace reed valve.
Check the rubber flange for cracks and/or damage.

Installation

The installation is the reverse of the removal pro-
cedure, however pay particular attention to the fol-
lowing.

LH and RH side intake adapters are different. In-
stall as shown.

A35C14A

Properly seat adapters against engine flanges and
torque screws no. 1in a criss-cross sequence.

CYLINDER HEAD

Removal
Remove the knock sensor no. 2.
Disconnect the temperature sensor connector.

Unplug coolant hose from upper thermostat hous-
ing no. 3.

Unscrew cylinder block head screws no. 4.
Remove the cylinder head no. 5.

mmr2006-124



Section 02 ENGINE
Subsection 09 (TOP END)

A3BCOVA

Disassembly

If it is necessary to withdraw the removable com-
bustion chamber no. 14, push out by spark plug
hole area.

A3ECOZA

CAUTION: Do not pry out combustion cham-
ber. It could damage the surface contact of
cylinder head.

A35CT10A

mmr2006-124

Assembly

If combustion chamber no. 14 was removed, en-
sure its contact surface is clean before installing
it.

A3BCTIA

Ensure to properly align mounting holes.

Installation

The installation is the reverse of the removal pro-
cedure, however pay particular attention to the fal-
lowing.

CAUTION: Proper installation procedure of
cylinder head screws is critical so that cylinder
head aligns correctly. Otherwise, combus-
tion chamber leak may occur through O-ring.
Strictly follow procedure below.

NOTE: The taper shape and area close to screw
head are used for cylinder head alignment.

mmr2006-124-002_a

1. Alignment area
1. Manually install every screw in cylinder head.

Just insert in the holes without screwing
them.
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Subsection 09 (TOP END)

- ~
‘3’; L)

mmr2008.124.004

ALL SCREWS DROPPED IN THEIR HOLES

2. Then, screw in each screw in a criss-cross
seguence to the specified distance.

AZ5C15A

mmr2006-124-003_a

PARTIAL VIEW OF SCREWS AND CYLINDER HEAD
1. All screws in this position
A Screw in approx. 5 mm (.200 in)

3. After every screw height was set, torque
screws following this sequence. Refer to the
exploded view at the beginning of this section
of for the torque value.

68

CYLINDER BLOCK

Removal

Remove throttle body and fuel rail no. 10. Refer
to ENGINE MANAGEMENT.

Remove intake adapters.
Remove RAVE system. Refer to RAVE SYSTEM.
Remove cylinder head.

Unscrew cylinder block screws no. 7 and no. 8
then remove the cylinder block no. 9.

NOTE: If engine is in vehicle, lean cylinder block
toward rear to withdraw.

Installation

The installation is the reverse of the removal pro-
cedure, however pay particular attention to the fol-
lowing.

Choose the right gasket thickness according
to combustion chamber volume. Refer to EN-
GINE MEASUREMENT. Install selected gasket on
crankcase.

CAUTION: Always install a gasket of the proper
thickness. Failure to do so may lead engine to
poor performance.

Before inserting piston in cylinder, lubricate the
cylinder with new injection oil or equivalent.

To ease cylinder block installation, it is recom-
mended to use a piston ring compressor pliers
such as Snap-ON RC-980 or equivalent.

Bring one piston close to TDC then carefully slide
piston into cylinder.
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Section 02 ENGINE
Subsection 09 (TOP END)

A35C13A

Torque cylinder block screws following this se-
qguence. Torque screws in 2 steps, half torque
first, then to final torque.

DECOMPRESSOR
Mach Z

Removal

Do not remove decompressor plug no. 23 need-
lessly.

Inspection

Inspect holes in cylinder-block for carbon deposits
and if clogged, remove decompressor plug to al-
low proper cleaning.

mm2006-124
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A3SCOXA

Installation

The installation is the reverse of the removal pro-
cedure.
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Section 02 ENGINE
Subsection 09 (TOP END)

PISTON

Removal
Remove cylinder block.

With a pointed tool inserted in piston notch, re-
move circlips no. 11 from piston no. 6.

AD2C20A

TYPICAL

Using piston pin puller/installer (P/N 529 036 002),
extract piston pin from piston.

L -

A02C2CA

TYPICAL — PISTON PIN EXTRACTION

Installation

The installation is the reverse of the removal pro-
cedure, however pay particular attention to the fol-
lowing.
Lubricate needle bearings and insert into connect-
ing rod.
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AQ2CZHA

TYPICAL

At assembly, place the pistons over the connect-
ing rods with the arrow pointing toward the ex-
haust port.

A32CD2B

1. Arrow pointing toward exhaust port

NOTE: If a new piston is installed, refer to IN-
SPECTION in this section to ensure the proper pis-
ton is used.

Install piston pin puller/installer and turn handle un-
til piston pin is correctly positioned in piston.

ADZC2JA

TYPICAL

Use a piston circlip installer to install mono-hook
circlips no. 11.

mmr2006-124



Section 02 ENGINE
Subsection 09 (TOP END)

ENGINE TOOL
995 Piston circlip installer
(P/N 529 035 998)

CAUTION: Always install new mono-hook cir-
clips. If circlip installation fails at the first at-
tempt, always retry with a new one because,
on a second attempt, the circlip will lose its nor-
mal retaining capabilities.

Insert circlip into support so that, when installed
in piston groove, the tab faces upward.

A3ZBOAA

With round end of pusher, position circlip perpen-
dicularly to the support axis.

A32B0BA

With the other end of the pusher, push circlip into
the support groove.

A32BOCA

mmr2006-124

A32B0DA

1. Groove

A32BOEA

CIRCLIP READY TO BE INSTALLED ON PISTON

Using a plastic hammer, tap pusher to put circlip
in place. Make sure to install new circlips with tab
toward top as per following photo.

A32C4BA

TAB TOWARD TOP

CAUTION: Circlips must not move freely after

installation; if so, replace them.
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Section 02 ENGINE
Subsection 10 (BOTTOM END)

BOTTOM END

SERVICE TOOLS

Description

bearing heater........ooooooiiiiiiiiiieeee
brearing PUllel iamssasvauesssomessirss i
geramic 588l INSTAlET ..c.nwamiumsmmismisnsasang
crankshaft protector .......c.covciecviviiiiiiie,
grankshaft Protettor usmmsmmmanmssmisives
engine removal hooK .....cccccvvveeiiniiiniiiininee e,
2L [ ] o CT S
0il seal ProteCtor.....cocviveeiie e
Oil seal PUSNEr.........ooeiieii e
o101 1=1 o 1 T [ USSR USSPPITSBR
SCTBWS e eitireeieeeeraeeantraeeeeeeeaseaeseeeaessbnneeeeaeeanens
spark plug lift ring ....oooooieeiiiee e
temperature indicator stick..........oocoovviiiiiiienes

SERVICE PRODUCTS

Description

[SOflEeX grease ...
LOGHEE BOT0....rcummsnnssnsnsensassmmnnnsmssnimessssssnssansnssns
Loctite 767 (antiseize lubricant) ...........ccccevvvevneen.
Loctite chisel ..o
Petamo grease ......coooeeeeeeiie e
pulley flange cleaner.........cccccocvviviiiiviciinnieinnennn.
KPS BB s s seosmsa s

mmr2006-126

Part Number Page
529 085 U969 wiiiinasennammmiimaanssemisi 84
SHAZ B 1L S0 ) T —————— 83
B2056 014 cxnnsanmmssamsssimsn 79
A20:8/0 852 cnmmnvrensannamsansizians 83
4201876 BB sscismasismiminimaniiciseisssosian 83
5201035 B89 .ottt irnmmnmneiss i 86
A20977 479 i 82
B29 035822 ..o 79
B29 035 757 oo 78
420877 494 .o 82
420 840 8871 oo 83
529035830 ..o, e 86
FHAZ H 151 17 (0 OO, 84
Part Number Page
293 580 D27 ..oveirernoneramnrsmnsasnnesansomapnnsasis 82
293 800 08T iiveeviieeiciiieeieeeeeeeeeeee e 80
293800070 oo 83
A13 708 500 ..o 80
420899 277 e 76
AN TN BOD! v insemprnemsevsnaisnrramrsmmmsns 83
293 BOU D6 ciiimnirnssinsmmmsmmsassss 83
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Section 02 ENGINE
Subsection 10 (BOTTOM END)

Loctite 1 SGaeN
iy | kR

Loctite
5910

q Loctite

1;4' 648
u 40 Nem __ !
(30 Ibfeft)
Loctite 8 *‘\

243
E‘ (80 Ibf+in)

Loctite
243 0L 49 10N-m
19 (59 |bfein)

A3SCHIT

Molykote

9 Nem
(80 Ibfin)

74

mmr2006-125



Section 02 ENGINE
Subsection 10 (BOTTOM END)

Loctite
243

grease

Isoflex
grease

Petamo
grease

Isoflex
grease

Loctite
243

A35C18T
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Section 02 ENGINE
Subsection 10 (BOTTOM END)

GENERAL

Before disassembling the engine, proceed with an
engine leak test. Refer to LEAK TEST.

To verify internal parts, refer to ENGINE MEA-
SUREMENT section.

All oil seals and gaskets must be discarded and
replaced with new ones when crankcase is split.

CAUTION: After rebuilding an engine always
observe a break-in period as described in OP-
ERATOR’S GUIDE.

During assembly/installation, use torque values
and service products as shown in exploded
view(s).

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/\ WARNING

Torque wrench tightening specifications
must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pin,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a locking device is impaired, it must be re-
newed.

PROCEDURES
PTO SEAL

Removal

PTO seal no. 1 may be removed without removing
engine from vehicle.

Remove drive pulley, refer to DRIVE PULLEY.
Remove snap ring no. 2 then extract seal.

76

A3BC19A

Installation

Fill the inner side of seal with Petamo grease
(P/N 420 899 271).

Push seal in place using a suitable tool.
Reinstall snap ring.

COOLANT/OIL PUMP SHAFT

Removal

NOTE: It is not necessary to split up crankcase
halves to pull out shaft.

Remove:

— injection oil pump

— coolant pump housing no. 10

A3BC1BA

— impeller no. 11

?AUTION: Be careful not to damage impeller
ins.

mmr2006-125
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Subsection 10 (BOTTOM END)

A35C1AA

— bearing housing screws no. 12

A3BCICA

From injection oil pump side, push shaft out while
turning shaft to release it from worm gear.

Disassembly

CAUTION: Pay attention not to damage the
bearing housing no. 13 during disassembly.
Marks or other damages will lead to coolant
and/or oil leaking.

NOTE: For disassembly/assembly procedure a
press is required.

mmr2006-125

Protect the threads of shaft with a suitable M8 nut.
Properly support bearing housing and push shaft
out.

1. M8 nut
2. Shaft

CAUTION: When removing coolant/oil pump
shaft, always replace ceramic seal no. 14 and
oil seal no. 15. Ceramic seal cannot be re-
moved without damage.

Pry inner part of ceramic seal no. 14 out.

A35C4AA

Extract bearing no. 16 from the bearing housing
using an appropriate pusher.
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Section 02 ENGINE
Subsection 10 (BOTTOM END)

=
A3SC4DA

g i 3 1. Quter part of ceramic seal

Push oil seal no. 15 out. Remove sealant from bearing housing with sand
paper no. 180.

A3EC1GA

P
A3ECAEA

Carefully press the outer part of ceramic seal out.

NOTE: Use a mandrel with diameter of approxi-
mately 16 mm (.63 in).

1. Remove sealant

To extract bearing no. 17 either use a hammer
puller or an appropriate pusher.

Assembly

Reverse disassembly procedure and pay attention
to the following.

NOTE: Never put oil in the press fit area of the oil
seal and ceramic seal.

Push the new oil seal no. 15 in bearing housing
using the oil seal pusher (P/N 529 035 757).

A35C4CA

1. 16 mm (.63 in) mandrel
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Subsection 10 (BOTTOM END)

A35CAFA

A35CAGA

Push the new ceramic seal no. 14 in bearing hous-
ing no. 13 using the ceramic seal installer (P/N 529
036 014).

Y
A3BCAHA

CAUTION: Never use a hammer for the ceram-
ic seal installation. Only use a press to avoid
damaging the ceramic component.

mmr2006-126

Put oil seal protector (P/N 529 035 822) on
coolant/oil pump shaft no. 18.

36CAIA

1. Coolant/oil pump shaft
2. Oil seal protector

Press coolant/oil pump shaft no. 18 into the bear-
ing housing no. 13 with appropriate force.

CAUTION: Inadequate force will damage the oil
seal no. 15 and bearing no. 16.

NOTE: During installation support the ceramic
seal using the ceramic seal installer (P/N 529 036
014} as shown on the following illustration.
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A3SC4JA

1. Coolant/foll pump shaft
2. Bearing housing
3. Ceramic seal installer

Remove oil seal protector from coolant/oil pump
shaft.

Installation

Pour 50 mL (2 U.S. oz) of injection oil in the pan
under worm gear to lubricate pump gearing.

Install coolant/oil pump shaft assembly in
crankcase half while turning shaft to mesh gears.

Torque housing screws no. 12.

After impeller installation, ensure shaft turns prop-
erly.

Torque impeller housing screws in the following
sequence.

A35CTHA

Reinstall oil injection pump.
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CRANKCASE

Disassembly

Remove engine from chassis. Refer to ENGINE
REMOVAL AND INSTALLATION.

Remove cylinder head and cylinder block. Refer
to TOP END.

Remove rewind starter.
STARTER.

Remove magneto flywheel, stator and CPS. Refer
to MAGNETO SYSTEM.

Remove crankcase screws and split up crankcase.
Remove internal components.

Discard all oil seals, gaskets, O-rings and sealing
rings.

Refer to REWIND

Cleaning

Clean all metal components in a non-ferrous metal
cleaner.

Crankcase mating surfaces are best cleaned using
a combination of the Loctite chisel (P/N 413 708
500) and a brass brush. Brush a first pass in one
direction then make the final brushing perpendic-
ularly (90°) to the first pass cross (hatch).

CAUTION: Never use a sharp object to scrape
away old sealant as score marks incurred are
harmful to crankcase sealing. Do not wipe with
rags. Use a new clean hand towel only.

Inspection

Check crankcase for cracks or other damages.
Replace if necessary.

Assembly

Use the Loctite 5910 (P/N 293 800 081) on mating
surfaces of crankcase.

IMPORTANT: The total assembly sequence, in-
cluding sealing compound spreading, screwing
and torquing of bolts according to the proper
sequence, must be performed within 10 minutes.

NOTE: It is recommended to apply the specific
sealant as described here to get an uniform appli-
cation without lumps. If you do not use the roller
method, you may use your finger to uniformly dis-
tribute the sealant.
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CAUTION: Do not use an activator with the
Loctite 5910. Do not use other products to
seal crankcase. Using other products or non
silicone-based sealant over a previously sealed
crankcase with Loctite 5910 will lead to poor
adhesion and possibly a leaking crankcase.
Even after cleaning, the Loctite 5910 would
leave incompatible microscopic particles.

Use a plexiglass plate and apply some sealant on
it. Use a soft rubber roller (50 - 75 mm (2 - 3 in))
(available in arts products suppliers for printmak-
ing) and roll the sealant to get a thin uniform coat
on the plate (spread as necessary). When ready,
apply the sealant on crankcase mating surfaces.

/7

F12R17A

i
F12R18A

Torque crankcase screws in the following se-
guence. Initially torque M10 screws half the final
torgue then, tighten all screws to the required
torque.

mmr2006-125

A3SC10B

Ensure snap ring no. 2 is properly installed in
crankcase.

Install all other removed parts. Refer to proper
sections for detailed procedures.

CAUTION: After rebuilding an engine always
observe a break-in period as described in OP-
ERATOR’S GUIDE.

CRANKSHAFT/
COUNTERBALANCE GEARS

Removal

To remove crankshaft, use crankcase disassembly
procedure.

Remove counterbalance gears then the crank-
shaft.

Inspection

Refer to table below to find bottom end engine di-
mension specifications. For measurement proce-
dures, refer to ENGINE MEASUREMENT section.

TOLERANCES
ENGINE
MEASUREMENT NEW PARTS WEAR
(min.) (max.) LIMIT
Crankshaft deflection NA 0.03 mm | 0.06 mm
on PTO side g (.0012in) | (.0025 in)
Crankshaft deflection 0.05 mm
on MAG side NA. | ooz | NA
Crankshaft deflection in 0.08 mm
center of crankshaft NA. {.0031 in) NA.
Connecting rod bigend | 0.23mm | 0.62mm | 1.20 mm
axial play (.009in) | (.024 in) (.047 in)
0.0 mm | 0.30 mm
Crankshaft end-play (004in) | (012in) NA.

Inspect crankshaft ends for damage.

Inspect counterbalance gear teeth for damage or
excessive wear. Replace as required.
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NOTE: Always replace counterbalance gear and
drive gear together.

Installation

NQOTE: Although not mandatory, it is recommend-
ed to have the coolant/oil pump shaft installed pri-
or to installing crankshaft.

At crankshaft installation, position locating pins as
illustrated.

A35CTKA ) 1

1. Locating pins

Pour 50 mL (2 U.S. oz) of injection oil in the pan
under worm gear to lubricate pump gearing.

A32C0DA 1

TYPICAL
1. Ol bath

Install counterbalance gears and make sure to
properly index aligning marks with crankshaft
drive gears.

CAUTION: Marks on the gears must be aligned,
otherwise engine will vibrate and premature
wear will occur.
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AJ5CAKA

1. Marks on gears aligned

Apply 40 mL (1.4 U.S. oz} of Isoflex grease
(P/N 293 550 021) on counterbalance gear no. 9
and 5 mL (0.2 U.S. o0z) on drive gear no. 7. Repeat
on each side (PTO/MAG).

CAUTION: Use only the recommended Isoflex
grease.

NOTE: If it is necessary to add grease when
crankcase is assembled, remove caps no. 20 and
apply grease through the filling nipples.

Install caps no. 21.

CRANKSHAFT BEARINGS

Removal

Remove crankshaft from engine. See procedure
above.

To remove bearings no. 3 and no. 4 from crank-
shaft no. 5, install half rings (P/N 420 977 479) and
puller ring (P/N 420 977 494) on the outer bearing.
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j p a
A32CARA

TYPICAL
1. Half ring
2. Puller ring

NOTE: Apply grease on crankshaft end in order
to hold in place the crankshaft protector (P/N 420
876 552) on PTO side and crankshaft protector
(P/N 420 876 557) on MAG side.

Using screws (P/N 420 840 681), install bearing
puller (P/N 529 036 004) on the half rings.

Secure the bearing puller in a vise by one of its rib.

A3ZCASA

BEARING PULLER SECURED IN THE VISE

CAUTION: Never use any air impact tool for
tightening the puller bolt. Lubricate the bolt
with XP-S Lube (P/N 293 600 016) to avoid dam-
aging the threads.

Screw in the puller bolt until the bearing comes
out.

NOTE: To remove/install bearing no. 6 and gear
no. 7 from crankshaft, refer to a specialized shop.
Special tools and accurate procedures are re-
quired.

CAUTION: Do not attempt to remove inner
bearing or gear. Gear could be damaged.

mmr2006-125

Installation

Clean crankshaft ends with sand paper no. 180 to
remove possible seal marks and debris.

A32CBBA

TYPICAL

A32CBWB

TYPICAL

Remove all residue using pulley flange cleaner
(P/N 413 711 809).

Smear Loctite 767 (antiseize lubricant) (P/N 293
800 070) on part of crankshaft where bearing fits.
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A32CAUA

TYPICAL

CAUTION: Never reinstall a bearing that has
been removed.

Heat up the bearing(s) using bearing heater
(P/N 529 035 969). This will expand bearings
and ease installation. If required, put a suitable
plate or shim to avoid the direct contact between
integrated seal with the heating surface.

A32CB7A

CAUTION: Bearing(s) should not be heated to
more than 80°C (176°F). Do not heat bearing(s)
on direct flame, or with a heat gun or in an
oil bath. Inappropriate bearing(s) heating may
result in inner seals or cage failure.

Turn bearing several times to obtain an even heat-
ing process.

NOTE: Normally it takes approximately 10 min-
utes to heat up a bearing so in the event of replac-
ing bearing, it's recommended to start the bearing
heating process prior to removal operation. Two
bearings can be heated at the same time on one
bearing heater.

A32CBBA

1. Bearings

Probe the inner race of the bearing with the tem-
perature indicator stick (P/N 529 035 970). Stick
will liguefy when the bearing reach the proper
temperature.

/\ WARNING

Do not touch heated bearing with bare hands.
Always wear heat resisting gloves before
handling the heated bearing(s).

NOTE: Toinstall bearings no. 6 and gears no. 7 on-
to the crankshaft, refer to a specialized shop. Spe-
cial tools and accurate procedures are required.

Slide bearings no. 3 and no. 4 with the integrated
seal facing crankshaft. Push bearing to end posi-
tion.

NOTE: Heated bearings will slide onto the crank-
shaft. If required, push with a steel tube on the
inner ring of the bearing. Pay special attention
to correct positioning of the locating pins.

Install seals on crankshaft.
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A3SC1IA

A3SC1JA

Install crankshaft into crankcase.
Install all other removed parts.

HEAT EXCHANGER COVER

Removal

NOTE: To remove the heat exchanger cover, the
engine removal is not necessary.

Drain coolant. Refer to COOLING SYSTEM.
Open hood and remove the front tuned pipe
spring.

i

mMr2006-125001_a

RH Side of Vehicle
Remove side panel.

mmr2006-126

Unscrew the exhaust gas temperature sensor
(EGTS) from muffler.

mmr2006-125-002_a

Remove muffler from vehicle.

Unplug the coolant temperature sensor (CTS) con-
nector.

"t
mmr2006-125-003_a

Disconnect the engine cooling outlet hose from
cylinder head.

3
mmr2006-125-004_a

Unscrew and remove both engine support nuts.
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mmr2006-125-005_a

LH Side of Vehicle

Remove:

— side panel

— drive and driven pulleys (refer to DRIVE SYS-
TEM)

— primary air intake silencer (refer to AIR INTAKE
SYSTEM)

- left frame member.

mmr2006-125006_a

Replace the PTO spark plug with the spark plug lift
ring (P/N 529 035 830).

TSRS
mmr2006-126-007

mmr2006-125-008_a

1. E-RAVE actuator

Unscrew and remove engine support nuts.

Remove E-RAVE actuator by unscrewing the bolt
that attach the actuator to frame.

86

mmr2006-125-009_a
Install the engine removal hook (P/N 529 035 829)
and lift engine until support is free.

Remove the PTO engine support from engine by
unscrewing support bolts.

- o' d i
mmrz006-125-010_a

1. Support bolts

Remove all heat exchanger bolts (14) then the
heat exchanger.

mmr2006-125
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mmr2006-125011_a

Installation

The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.

When torquing heat exchanger bolts no. 19, use
the following sequence.

<l ] : J ; !
]
A3LSC10A E B E E

Reinstall all removed parts in accordance with the
procedures in specific sections.

NOTE: Make sure to bleed cooling system.

mmr2006-125
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ENGINE MEASUREMENT

SERVICE TOOLS

Description Part Number Page
degree Wheel ..o 529035807 oo 93
Il INAICATON . ..o A14 104 700 i 92-93

NOTE: This subsection explains the procedures to
correctly measure engine components. For the
engine technical specifications, refer to INSPEC-
TION in the appropriate ENGINE subsection.

CYLINDER HEAD WARPAGE

Check gasketed surface of the cylinder head with
a straight edge and a feeler gauge. Make sure part
is within the given specification. If cylinder head is
out of specification, replace it. Verity combustion
chamber volume to use the correct cylinder base
gasket with the new part.

CYLINDER TAPER

Compare cylinder diameter 33 mm (1.3 in) from
top of cylinder to just below its intake port area.

If the difference exceeds the specified dimension
the cylinder should be rebored and honed or
should be replaced. Nikasil cylinder can be honed
using diamond hone but can not be rebored.

NOTE: Be sure to restore the chamfer around all
cylinder sleeve port openings.

1. Below the intake port
A, 33 mm (1.3 in) from top

mmr2006-126

CYLINDER OUT OF ROUND

Measuring 33 mm (1.3 in) from top of cylinder with
a cylinder gauge, check if the cylinder out of round
is more than the specified dimension. If larger,
cylinder should be rebored and honed or should
be replaced. Nikasil cylinder can be honed using
diamond hone but cannot be rebored.

NQOTE: Be sure to restore the chamfer around all
cylinder sleeve port openings.

)

AZBCIWA

1. Piston pin position
2. Measures to be compared
A. 33 mm (1.3 in)
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USED PISTON MEASUREMENT

Using a micrometer, measure piston at A perpen-
dicularly (90°) to piston pin.

FOOBOBA

1. Micrometer set to the piston dimension

Procedure with a New Piston
Take the measurement on the piston dome.

& 1

FO1DONA

TYPICAL
1. Measuring perpendicularly (90°) to piston pin axis
A. 15 mm (590 in)

The measured dimension must not be less than
0.15 mm (.006 in) of the one scribed on piston
dome. Otherwise, install a new piston.

FOODOEA

1. Piston dome
2. Piston measurement

Adjust and lock a micrometer to the specified val-
ue on the piston dome.

FOODOEA

1. Piston dome
2. Piston measurement

CYLINDER/PISTON CLEARANCE

Procedure with a Used Piston

Measure piston as explained in USED PISTON
MEASUREMENT above. Make sure piston is
within specifications.

Adjust and lock the micrometer to the piston di-
mension.

FOOBOBA

1. Micrometer set to the piston dimension

90 mmr2006-126
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Procedure Continuation with a

New or Used Piston

With the micrometer set to the piston dimension,
adjust a cylinder bore gauge to the micrometer
dimension and set the indicator to 0.

FOOBOSA

1. Use the micrometer to set the cylinder bore gauge
2. Dial bore gauge

FOOBDAA

1. Indicator set to O (zero)

NOTE: Make sure the cylinder bore gauge indica-
tor is set exactly at the same position as with the
micrometer, otherwise the reading will be false.

Position the dial bore gauge at 33 mm (1.3 in) be-
low cylinder top edge.

IMPORTANT: Always remove cylinder-block from
crankcase before measuring.

mmr2006-126

A35C30A

1. Measuring perpendicuiarly (90°) to piston pin axis
A. 33 mm (1.3 in)

Read the measurement on the cylinder bore
gauge. The result is the exact piston/cylinder
wall clearance. If clearance exceeds specified
tolerance, replace cylinder-block and pistons.

RING/PISTON GROOVE
CLEARANCE

Using a feeler gauge check clearance between
rectangular ring and groove. Replace piston if
clearance exceeds specified tolerance.

A3BC31A

RING END GAP

Position ring halfway between transfer ports and
intake port.
NOTE: In order to correctly position the ring in the

cylinder, use piston as a pusher.
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Using a feeler gauge, checkring end gap. Replace
ring if gap exceeds specified tolerance.

A01C0QA

TYPICAL
1. Transfer port
2. Intake port

CRANKSHAFT DEFLECTION

Crankshaft deflection is measured with the dial
indicator (P/N 414 104 700).

Measuring in Crankcase

First, check deflection with crankshaft in
crankcase. If deflection exceeds the specified tol-
erance, recheck deflection using V-shaped blocks
to determine the defective part(s). See below.

Measuring on Bench

Once engine is disassembled, check crankshaft
deflection on V-shaped blocks. If deflection
exceeds the specified tolerance, it can be worn
bearings or a bent crankshaft. Remove crankshaft
bearings and check deflection again on V-shaped
blocks to determine the defective part(s). See
measurement “A" in following illustration.

92

AD1CORD

TYPICAL
1. Measure at mid point between the key and the first thread
A 3 mm (1/8 in)

NOTE: Crankshaft deflection cannot be correctly
measured between centers of a lathe.

If the deflection exceeds the specified tolerance,
crankshaft should be repaired or replaced.

CONNECTING ROD BIG END
AXIAL PLAY

Using a feeler gauge, measure distance between
thrust washer and crankshaft counterweight. [f
the distance exceeds specified tolerance, repair or
replace the crankshaft.

(A

ADICOSA

TYPICAL

CRANKSHAFT ALIGNMENT

Remove both spark plugs.

Install the dial indicator (P/N 414 104 700) in spark
plug hole on MAG side.

mm2006-128
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414 104 700

Bring MAG piston at top dead center.

Install the degree wheel (P/N 529 035 607) on
crankshaft end.

529 035 607

4
x

“:r; ‘f‘ ’fu 081 n?t “:“ e

J Oy X T4y B

Llot P8 w01 .°__|_.,\

Scribe a mark on crankcase.

Install degree wheel so that 360° mark aligns with
the mark on crankcase. Do not rotate crankshaft.

A35C32A

Remove dial indicator and install it in spark plug
hole on PTO side.

Bring PTO piston to top dead center.
wheel must rotate with crankshaft.

Interval between cylinders must be 180° + 0.5.

Any other reading indicates a misaligned (twisted)
crankshaft.

Degree

mmr2006-126

COMBUSTION CHAMBER
VOLUME MEASUREMENT

The combustion chamber volume is the region in
the cylinder head above the piston at Top Dead
Center (TDC). It is measured with the cylinder
head installed on the engine.

U =

FO1D5VA

TYPICAL
1. Combustion chamber

NOTE: When checking the combustion chamber

volume, engine must be cold, piston must be free

of carbon deposits and cylinder head must be lev-

eled.

— Remove both spark plugs and bring one piston
to Top Dead Center a using the dial indicator
(P/N 414 104 700).

A3BSC2XA

1. Bring piston to TDC

— Obtain a graduated burette (capacity 0 - 50 cc)
and fill with an equal part (50/50) of gasoline and
injection oil.
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NOTE: When the combustion chamber is filled to
top of spark plug hole, it includes an amount of
2.25 cc corresponding to the spark plug well.

-~ Repeat the procedure for the other cylinder.

— Install a thicker or thinner cylinder/crankcase
gasket (refer to PARTS CATALOGS) in order to
obtain the specified combustion chamber vol-
ume or the nearest.

FOOBOBA

1. Graduated burette (0 - 50 cc)

— Open burette valve to fill its tip. Add liquid in
burette until level reaches 0 cc.

- Inject the burette content through the spark
plug hole until liquid touches the top spark plug
hole.

A3BC2YA

1. Top of spark plug hole

NOTE: The liquid level in cylinder must not drop

for a few seconds after filling. If so, there is a

leak between piston and cylinder. The recorded

volume would be false.

— Let burette stand upward for about 10 minutes,
until liguid level is stabilized.

— Read the burette scale to obtain the quantity of
liquid injected in the combustion chamber.
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OIL INJECTION SYSTEM

SERVICE TOOLS

Description Part Number Page
ROSE PINCRBI .. oot 2EB 000 070 . nusscumssnassnsassnssnsms 97
legkitesting kit souvmmmmmammammmmvampmiavisemssssissyssrs BZ29:033 100 miemsismiypassmiamverein 97
small hese pincher.cimnawmimissamivsasammssisis 2895000 DZ8 simmivanssessisiissosamms 98
sparkiphag ML TG ossmmmmrammesimmi soummes s ssyass s B2808E BEU .cnvusvipnmscsmmmmssarangs 100
VECUUM/Pressure pump Kl cssesssammresssms s ssrinsisii 5281021 BOO sissmsnmnnvmissimmmin samvianse 98
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mmr2008-127-001_a
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Subsection 01 (OIL INJECTION SYSTEM)

GENERAL

NOTE: On applicable models, it is a good practice
to check for fault codes using B.U.D.S. software
as a first troubleshooting step. Refer to EMS DI-
AGNOSTIC AND COMMUNICATION TOOLS.

During assembly/installation, use the torque val-
ues and service products as in the exploded
views.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/\ WARNING
Ti

orque wrench tightening specifications
must strictly be adhered to.
Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, etc.) must
be installed or replaced with new ones where
specified. If the efficiency of a locking device
is impaired, it must be renewed.

/\ WARNING

Wipe off any oil spills. Qil is highly

flammable.

CAUTION: Do not use a hose pincher on inlet/
outlet hoses. This would damage the spring
inside hose.

NOTE: The following procedures can be done
without removing the engine from chassis.

OJIL TYPE
MODEL OIL TYPE
XP-S synthetic 2-stroke oil
2IECSDI | o ypig synthetic blend 2-stroke oil ™

(1) CAUTION: The XP-S synthetic 2-stroke oil
and the XP-S synthetic blend 2-stroke oil are
specially formulated and tested for the severe
requirement of these engines. Use of any
other brand two-stroke oil may void the limited
warranty. Use only XP-S synthetic 2-stroke
oil or XP-S synthetic blend 2-stroke oil. There
is no known equivalent on the market for the
moment. |f a high quality equivalent were
available, it could be used.

mmr2008-127

PROCEDURES

OIL SYSTEM BLEEDING

CAUTION: Always bleed oil pump when the
system has been opened.

Bleed main oil line (between reservoir and pump)
by loosening the bleeder screw until air has es-
caped from the line. Add injection oil as required.

A3BCZMA

1. Bieeder screw
2. Oil pump lever

Reinstall all parts.

Bleed the small oil line between pump and engine
by running engine at idle while holding the pump
lever in fully open position.

NOTE: Make a J hook out of mechanical wire to
lift the lever.

/\ WARNING

Do not operate throttle mechanism. Secure
the rear of the vehicle on a stand.

OIL SYSTEM LEAK TEST

The following test will indicate any leak from oil
reservoir no. 1 and all other component of oil sys-
tem.

Install special cap of leak testing kit (P/N 529 033
100) on oil reservoir.

I e~

529 033 100

Install hose pincher (P/N 295 000 076) on oil reser-
voir check valve outlet hose no. 2.
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295 000 076

A33D12A

TYPICAL
1. Special cap on reservoir
2. Hose pincher on check valve outlet hose

Remove air silencer and throttle body. Lift engine
to gain access to the oil pump hoses. Install small
hose pincher (P/N 295 000 076) on outlet hoses.

A33D13A 1

TYPICAL
1. Hose pinchers on outlet hoses

Use vacuum/pressure pump kit (P/N 529 021 800).

98

529 021 800

Connect pump to special cap.
Pressurize oil system as follows.

PRESSURE TIME TO HOLD PRESSURE

21 kPa (3 PSI) 3 minutes

If pressure drops, locate leak(s) and repair/replace
leaking component(s).

NOTE: An oil pump shaft test must be done to
complete the oil system leak test. Refer to LEAK
TEST for the procedure.

Check Valve

It allows air to get into the reservoir. To verify this
one-way check valve, remove it along with the
hose. Make sure that it holds pressure and that
it does not let air go through.

CAUTION: If check valve does not allow air to
enter, serious engine damage will occur.

When replacing/installing check valve, insert its
black side into vent line.

mmr2006-021-600_a

TYPICAL
1. Black side here

mmr2006-127
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OIL RESERVOIR

Removal
On Left Side of Vehicle:

Remove air box and throttle body.

Remove upper screw no. 3 that attach oil injection
reservoir no. 1 to frame.

A3EC2KA

1. Upper reservoir screw )
2. Location of cooling reservaoir

On Right Side of Vehicle:

Empty injection oil reservoir no. 1 by siphoning
injection oil.

Remave:

- rewind starter handle

- lower screws no. 4 and no. 5.

1. Lower reservoir screws

NOTE: Cut the ties retaining the wiring harness
and brake hose.

mmr2006-127

Installation
For installation, reverse the removal procedure.

OIL LEVEL SENSOR

Removal

To remove the sensor no. 6, use the following
procedure.

Remove injection oil reservoir, as mentioned
above.

Unplug sensor connector.
Pull injection oil level sensor out of reservoir.

Before replacing the injection oil level sensor,
check it according to the following procedure:

CAUTION: Do not remove or bend the reed
switch protective float magnet. It can damage
the reed switch glass.

With the float magnet ring at the lowest position.
Using an ohmmeter, probe the connector.

A33D1DA

1. Float magnet at the lowest position

MEASURE SWITCH CONDITION
Closed circuit
(close to 0 Q) Ges
Open circuit or
resistive circuit greater Defective
than 0.5 Q2
Installation
For installation, reverse the removal procedure.
OIL FILTER
Removal

Lift engine. Use the following procedure:
— Remove drive and driven pulleys.
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— Remove primary air intake silencer and throttle
body.
-~ Unscrew engine support nuts.

- Remove the PTO spark plug and install the
spark plug lift ring (P/N 529 035 830).

— Lift engine and remove the left engine support
from engine.

- Remove the MAG intake adaptor.
Siphon injection oil reservoir.

Disconnect oil filter hose no. 7 from the injection
oil level sensor no. 6.

Disconnect oil hoses no. 7 and no. 8 from the oil
filter no. 9 and remove It.

Installation
For installation, reverse the removal procedure.

The filter must be installed with the arrow pointing
toward the pump.

mmr2006-069-003_3

TYPICAL
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OIL INJECTION PUMP

SERVICE TOOLS

Description Part Number Page
oil purmip cable:adiustern s mmssans s 529086048 i biiiisheniiiines sansmonmnssnsss nsnns 105
throttle free play wedge 100l ..., 529036 042 oo 104
vacuum/pressure pump Kit ... 529 021800 ..o, 103

SERVICE PRODUCTS

Description Part Number Page
Loctite BAB (Qre@N) ..ooovoiieieeceie e A3 71T 400 i, 103
MOIVKOTE T A1 TP C0D vssamasrmmsmmmsesa 104
pulley fangeClBaRer. sy I 103
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2 - |
Q)*S%OMolykote 111
(_"L%‘iféte
\3

T

}
Loctite

243

v

mmi2006-128001 _a
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OIL PUMP IDENTIFICATION

Different engines need different pumps. See
identification on lever no. 2.

C_AUTION: Always mount proper pump on en-
gine.

ENGINE OIL PUMP IDENTIFICATION
995 8DI 07

VERIFICATION

NOTE: Since pump is a piston type, it works when
engine rotates in both forward and reverse.

NOTE: Verification cannot be done in vehicle.

Oil Pump

Remove oil pump no. 1. See below under RE-
MOVAL.

Connect a hose filled with injection oil to main line
fitting. Insert other hose end in an injection oil
container. Using a clockwise rotating drill rotate
pump shaft. OQil mustdrip from outer fittings while
holding lever in a fully open position. Otherwise,
replace pump.

Injection Nozzle

CAUTION: Do not remove injection nozzle
needlessly. It is likely to be damaged.

Use vacuum/pressure pump kit (P/N 529 021 800).

529 021 800

Connect pump to injection nozzle no. 3.
Test check valve of injection nozzle as follows.

mmr2006-128

skt | 0 DO RESULT ACTION
Activate . Success: Perform
Set to pump ﬁé:vmtfgi]m; next test
VACUUM several sk vai\?e Failed: Replace
times injection nozzle
Slowly You should )
2o i activate | hear it release \ngﬁzesi:ggg;l:k
PRESSURE | PumP and | pressure | p oo ponlace
listen to at approx. L
check valve | 20.7 kPa (3 PSI) | ™
CLEANING

Clean all metal components in a non-ferrous metal
cleaner.

REMOVAL

Qil Pump

Lift engine.

Remove oil pump screws no. 4.

Unplug all hoses connected to oil pump no. 1.
NOTE: Mark hose locations for installation.
Disconnect the oil pump cable.

Remove oil pump and its O-ring no. 5.

Injection Nozzle

CAUTION: Do not remove injection nozzle
needlessly. It is likely to be damaged.

Remove engine from vehicle.
Clean injection nozzle area to remove oil or dirt.

Heat injection nozzle no. 3 then, pull it out of
crankcase.

INSTALLATION

CAUTION: Always bleed oil pump when the
system has been opened.

NOTE: During installation, always check for spring
clips tightness.

Injection Nozzle

Prior to coating the injection nozzle no. 3 with Loc-
tite, make sure injection nozzle body is clean and
dry. Clean from dirt or oil, if any, with pulley flange
cleaner (P/N 413 711 809).

Apply Loctite 648 (green) (P/N 413 711 400) on the
outer diameter of the injection nozzle (machined
section). Take care that Loctite is ONLY in this
area.
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A32C57A

APPLY LOCTITE ON THIS AREA ONLY

Install the injection nozzle in the correct position as
described on next photos into the crankcase lower
side.

A32C59A

TYPICAL
A, PTO side 45° + 5° from cylinder axis to the top
B. MAG side 20° + 5° from cylinder axis to the bottom

Punch in the injection nozzle carefully with a plas-
tic hammer.

Clean the crankcase from surplus of Loctite 648
with a rag.

Injection Oil Pump

For installation, reverse the removal procedure.
However, pay attention to the following.

Apply Molykote 111 (P/N 413 707 000) on O-ring
no. 5 before installation.

Torque the oil pump screws no. 4 to 5 Nem
(44 bfein).

Make sure cable barrel is well seated in oil pump
lever.

104

Secure barrel with plastic washer and circlip.
Install cable lock washer on left side of support.

Verify cable and oil pump lever operation then ad-
just cable.

BLEEDING

Bleed injection oil system. Refer to O/L INJEC-
TION SYSTEM.

ADJUSTMENT

Before processing with the oil pump cable ad-
justment, verify throttle cable adjustment. Refer
to COMPONENT INSPECTION, REPLACEMENT
AND ADJUSTMENT.

NOTE: Do not use marks on oil pump. Follow pro-
cedure below.

Insert the throttle free play wedge tool (P/N 529
036 042), between throttle lever and housing as
shown.

Slide tool up and down until all free-play is re-
covered. Stop recovering free-play before throttle
cam just begins to move at throttle body.

mmr2006-070-003_a

Move protector boot away and stretch oil pump
cable at adjuster.
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Section 03 LUBRICATION SYSTEM
Subsection 02 (OIL INJECTION PUMP)

mmr2006-070004

Insert the oil pump cable adjuster (P/N 529 036
045) between cable ends as per following table.

mmr2006-070-005

NOTE: If tool cannot be inserted, turn cable ad-
juster to “shorten” cable.

Pull cable with a force of 40 N (9 |bf) to recover all
play in cable.

While still pulling, check if there is a gap as shown.

mmr2006-070-005_a

A. Pull 40 N (9 ibf)
B. Verify if there is a gap here

Turn cable adjuster as required to eliminate any
gap between cable and tool.

mmr2006-128

mme2008-070-006_a

FINAL ADJUSTMENT WITHOUT GAP
A, Pull 40 N (9 Ibf)
B. No gap

Remove oil pump cable adjuster, push back cable
in adjuster and slide protector boot in place.

Remove throttle free play wedge tool.
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Subsection 01 (FUEL TANK AND FUEL PUMPS)

FUEL TANK AND FUEL PUMPS

SERVICE TOOLS

Description Part Number Page
OTTEES chvmsn o e B S R e R A T A A B 295 BO0DBY s 122
pligrs Oetiker 1098 covcemia e nemma s 285 000070 sivmnsmmnmpmsmasismig 122
PHEESUIE GaLITE 2w i s i e TS v s S i Sy o T s BRONBE 709 cvosusmiimssitissssssssss b 111
sMall hoSE PINCAET...c..viiceii e e 285 000076 ....commmmrmnmnsrsssammssassensnssmnsns 109
spark plug it FiNG coveeeeeee e 529035830 ..oooiiiiiiiie e 115
TRETE oo o e b TR e s tmnm 529036023 ..o, 111
VaACUUM/PIESSUIE PUMID .eeeeineiereeeeeesseessssesesaeeeeaasseeeaeeeees 528021800 .cooiiieeiiieeiiieeeeee 109, 111
WIBNCH . ..o 529035897 .o 121
AT =T 0T o PRSP P ORI 529035899 ..., 117
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29 N*m f®

(21 Ibfeft) -]

mmr2006-129001_a
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Section 04 FUEL SYSTEM

Subsection 01 (FUEL TANK AND FUEL PUMPS)

GENERAL

NOTE: Itis a good practice to check for fault codes
using B.U.D.S. software as a first troubleshooting
step. Refer to EMS DIAGNOSTIC AND COMMU-
NICATION TOOLS.

/A WARNING

Fuel lines remain under pressure at all times.
Always proceed with care and use appro-
priate safety equipment when working on
pressurized fuel system. Wear safety glasses
and work in a well ventilated area. Do not
allow fuel to spill on hot engine parts and/or
on electrical connectors. Proceed with care
when removing/installing high pressure
test equipment or disconnecting fuel line
connections. Use the B.U.D.S. software to
release fuel pressure prior to removing a
hose. Cover the fuel line connection with
an absorbent shop rag. Slowly disconnect
the fuel hose to minimize spilling. Wipe off
any fuel spillage in the engine compartment.
Fuel is flammable and explosive under cer-
tain conditions. Always disconnect battery
or remove 30 amp. fuse prior to working on
the fuel system.

Before working on any procedure of the fuel sys-
tem, always disconnect BLACK (-) cable from bat-
tery, then the RED (+) cable.

Always disconnect battery or starter cables
exactly in the specified order, BLACK (-) cable
first. It is recommended to disconnect elec-
trical connections prior to disconnecting fuel
lines.

/A WARNING

Whenever a fuel line is disconnected, ob-
struct line with a hose pincher (P/N 295 000
076) or (P/N 529 032 500). Fuel is flammable
and explosive under certain conditions. Al-
ways wipe off any fuel or oil spillage from the
vehicle. Ensure work area is well ventilated.
Do not smoke or allow open flames or sparks
in the vicinity.

INSPECTION

FUEL SYSTEM PRESSURIZATION
Fill up fuel tank.

mmr2006-129

Install a small hose pincher (P/N 295 000 076) on
vent line (pressure relief valve side).

/.

295 000 076

A01B2JA

mmr2006-071-004_a

PINCHER ON VENT LINE

Using the vacuum/pressure pump (P/N 529 021
800), pressurize fuel tank through vent line (check
valve side).

529 021 800
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Subsection 01 (FUEL TANK AND FUEL PUMPS)

mmr2006-071004_b

mmr2006-071-004_d

Step 1: Install hose pincher
Step 2:  Pressurize here

Pressurize fuel tank as follows.

TIME WITHOUT
PRESSURE PRESSURE DROP
21 kPa (3 PSI) 3 minutes

If pressure drops, locate fuel leak(s) and repair/
replace leaking component(s).

To ease locating leak(s), spray soapy water on
components; bubbles will indicate leak loca-

tion(s).

Check Valve and Pressure Relief Valve

mmr2006-071004_g

1. Check valve
2. Pressure relief valve

Air can enter fuel tank at all times through the
check valve.

110

The check valve prevents fuel to flow out. Al-
ways reinstall valve with the black side as shown.

mmi2008-071-004_e

1. Black side here

If pressure in fuel tank builds up and exceeds 2.5 -
7.6 kPa(.36-1.1 PSl), pressure relief valve opens
and let excess pressure evacuate. Always rein-
stall valve according to arrow on valve as shown,

mmr2006-071-004_¢

mmr2006-129



Section 04 FUEL SYSTEM

Subsection 01 (FUEL TANK AND FUEL PUMPS)

Test

While tank is still pressurized as test above, do the
following:

When removing hose pincher, alternately touch
and release end of pressure relief valve. You
should feel pressurized air flowing out indicating
relief valve is working.

mmr2006-071-004_f

Remove fuel tank cap.

Using the vacuum/pressure pump (P/N 529 021
800), apply air pressure through check valve. Air
must freely flows towards fuel tank neck.

mmr2006-071-005_a

High Pressure Test

Install tether cord on DESS post. Push the emer-
gency switch to OFF position. Push on start but-
ton to activate electric fuel pumps.

Check for any leakage at fuel rail, injectors, in-line
fuel filter and fuel hose.

mmr2006-129

FUEL PRESSURE TEST

Before proceeding to the pressure test, ensure
the battery is fully charged. Battery voltage must
be over 12 volts.

Release the fuel pressure in the system using
B.U.D.S. Refer to EMS DIAGNOSTIC AND COM-
MUNICATION TOOLS. Use the Activation tab.

/\ WARNING

The fuel hose may be under pressure. Cov-
er the fuel line connection with an absorbent
shop rag. Slowly disconnect the fuel hose
to release the pressure. Wipe off any fuel
spillage inside engine compartment.

The pressure test will show the available pres-
sure at the high pressure electric fuel pump outlet.
It validates the pressure regulatar, the fuel pump
and leaks in the system.

Ensure there is no leak from hoses and fittings.
Repair any leak.

Ensure there is enough gas in fuel tank.
Disconnect outlet hose from fuel pump.

mm2006-071-001_a

TYPICAL

Install fuel T-fitting (P/N 529 036 023) and pressure
gauge (P/N 529 036 709) between disconnected
hoses (in-line installation).
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Subsection 01 (FUEL TANK AND FUEL PUMPS)

mmr2008-071-002

TYPICAL

mmr2006-071-003

TYPICAL

Remove tether cord cap. Depress START/RER
button and observe fuel pressure. Do not crank
engine. Repeat twice. Release pressure using
B.U.D.S. between tests so that the gauge is "re-
set” to zero (0).

FUEL PRESSURE
(when depressing start button)

400 kPa (58 PSI)

Crank or start engine and observe fuel pressure.
The fuel pressure should be the same as above.
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If pressure is within limits, the high pressure elec-
tric fuel pump and pressure regulator are warking
adequately.

A rapid pressure drop indicates leakage either
from the fuel rail or from the high pressure elec-
tric fuel pump check valve. Check fuel rail for
leaks. If it is not leaking then replace the high
pressure electric fuel pump.

A slow pressure drop indicates leakage either
from the fuel injector or from the fuel pressure
regulator. Check fuel injector for leaks (see be-
low). If it is not leaking then replace the high
pressure electric fuel pump.

NOTE: For resolving a fuel pressure problem, re-
fer to TROUBLESHOOTING in this section.

Release fuel pressure in the system using
B.U.D.S. Look in the Activation tab.

Remove pressure gauge and T-fitting. Reinstall
fuel hose.

/A WARNING

Wipe off any fuel spillage in the engine com-
partment. Fuel is flammable and explosive
under certain conditions. Always work in a
well ventilated area.

Reinstall removed parts.

PROCEDURES

LOW PRESSURE ELECTRIC
FUEL PUMP

Electrical Test

Refer to HIGH PRESSURE ELECTRIC FUEL
PUMP in this section.

Inspection and Flow Test
Remove seat.
Install tether cord on DESS post.

Visually check for fuel leaks around pump nipples
and hoses. Repair any leak.

If pump flow is suspected, test pump in vehicle as
follows.

Remove tether cord from DESS post and tem-
porary disconnect the low pressure electric fuel
pump connector.

mmr2008-129



Section 04 FUEL SYSTEM

Subsection 01 (FUEL TANK AND FUEL PUMPS)

mbg2006-013-066_b

Disconnect outlet hose from the high pressure
electric fuel pump.

mmr2006-128-007_a

Place the end of disconnected pump hose in a
graduated container (for approximately 150 mL
(6 0z)).

Reconnect fuel pump connector.

Use B.U.D.S to activate fuel pump. Referto EMS
DIAGNOSTIC AND COMMUNICATION TOOLS
for proper connections.

In B.U.D.S., use Activation tab and press "fuel
pump” button. Fuel volume should exceed the
following specification.

FUEL VOLUME
104 mL (3.62 U.S. 0z) minimum

Repeat test 2 - 3 times to ensure validity of results.
Replace pump if test fails.

Reinstall removed hose and secure with a new
clamp.

mmr2006-128

Removal

/\ WARNING
Never remove fuel pump nipples.

Remove tether cord from DESS post.
Remove seat.

Remove the windshield.

Remove the RH side panel.

Remove the LH side panel, unplugging the APS
(Air Pressure Sensor).

Disconnect BLACK (-) cable from battery, then the
RED (+) cable.

/A WARNING

Always disconnect battery or starter cables
exactly in the specified order, BLACK (-) cable
first. It is recommended to disconnect elec-
trical connections prior to disconnecting fuel
lines.

Remove dashboard.

mbg2005-013-100_a

Drain fuel tank.
Remove console.
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Subsection 01 (FUEL TANK AND FUEL PUMPS)

mbg2005-013-101 a

Remove tuned pipe and muffler.

A3SCIVA

1. Tuned pipe and muffler

Remove the MAG side engine mounts nuts.

mbg2005-011-013_A

mbg2005-011-010_A

Remove the engine ground wire, located in front
of the engine.
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Remove the driven pulley.

Remove the air intake silencer.

Unscrew throttle body clamps.

Move throttle bodies away from intake adapters.

To make room for moving the engine upward, tem-
porarily secure throttle bodies away, using locking

tie.

A3EC21A

1. Clamp
2. Throttle body

Remove PTO side engine support nuts.

mmr2006-129
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1. Engine support nuts
2. Engine support

Remove both spark plugs. Install the spark plug
lift ring (P/N 529 035 830) in the MAG side spark
plug hole.

mbg2005-013-061_a

Using the engine removal hook, slightly lift the en-
gine.

529 035 829

Lift the engine to make room to reach the low
pressure electric fuel pump. You may use a
"2 x 4" piece of wood to maintain the engine.

Disconnect electric connector and hoses from fuel
pump.

mmr2006-129

mmr2006-129-008_a

Unscrew fuel pump.

mbg2005913-078_b

Installation

For installation, reverse the removal process but
pay attention to the following.

Install fuel pump and secure to chassis.

CAUTION: The arrow must point toward the
rear of the vehicle.

e
o, .

mbg2005-013-078_¢
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Subsection 01 (FUEL TANK AND FUEL PUMPS)

DESCRIPTION

Pump retaining screws

TIGHTENING TORQUE
5 Nem (44 |bfein)

Plug connector to fuel pump.

Install hoses to fuel pump and secure with new
clamps.

mmrZ006-129-008_a

Keep fuel pump hoses away from the voltage
regulator/rectifier.

Perform fuel system pressure test.

/A WARNING

Pressure test to ensure there is no leak in fuel
system.

HIGH PRESSURE ELECTRIC
FUEL PUMP

Fuel Pressure Test
Refer to INSPECTION in this section.

Electrical Test

NOTE: This test pertains to both electric fuel
pumps since they are connected in parallel.

When depressing the START/RER button, the fuel
pump should run for 2 seconds to build up the
pressure in the system. The low pressure electric
fuel pump will run at the same time.

If a pump does not work, disconnect its plug con-
nector.

Install a temporary connector to the suspected fu-
el pump connector to test. Apply 12 V (+) on pin
2 and () on pin 1 to this test harness.

If pump does not run, replace it.

116

Otherwise, probe pin 2 and battery ground of fuel
pump connector on vehicle harness side. When
depressing the START/RER button, you should
read battery voltage for approximately 2 seconds
(then, the voltage will drop). If battery voltage
does not appear, the problem can be in fuse, re-
lay(s), harness or in fuel pump connector. Repair
or replace appropriate part.

Check continuity between pin 1 of the fuel pump
connector on the vehicle harness side and termi-
nal 29 of the ECM connector B. If there is no con-
tinuity the problem is in the harness. Otherwise,
try a new ECM.

Removal
Remove seat, refer to BODY.

Using B.U.D.S., release pressure from fuel sys-
tem. Refer to EMS DIAGNOSTIC AND COMMU-
NICATION TOOLS.

Drain fuel tank as much as possible.

Disconnect fuel supply hose from fuel filter line
ass'y.

Disconnect the high pressure electric fuel pump
connector.

A33C5RA

1. Disconnect fuel filter line ass'y
2. Unplug connector

Disconnect hose coming from the low pressure
electric fuel pump.

mmr2006-129
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Subsection 01 (FUEL TANK AND FUEL PUMPS)

A33C55A

1. Disconnect hose

With two screwdrivers or a bent rod holding the
flange, unscrew the fuel pump nut using fuel
pump nut wrench (P/N 529 035 899).

A32IT1A

A32118A

Remove fuel pump assembly.

A33C5TA

1. Bent rod

mmr2008-128

Disconnect pump electric connector.
Disconnect hose from pump.

A33C5PB

1. Electrical connect
2. Pump hose

Installation

For installation, reverse the removal process but
pay attention to the following.

Install a new gasket.

Align the arrow on fuel pump assembly with the
one on fuel tank. Keep arrows aligned when tight-
ening fuel pump assembly.

Install a torgue wrench perpendicularly (20°) to fu-
el pump nut wrench (P/N 529 035 899). Torque
fuel pump nut to 27 - 30 Nem (20 - 22 Ibfeft).
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A3ZNBA

The fuel filter line ass'y is located on LH side of
the vehicle underneath console.

A35I05A

1. Arrows
2. Torgue wrench
A, 90°

Use a new clamp to secure hose to fuel pump
fitting.

CAUTION: Make sure that hose clamps are
tight to avoid that they turn on their fittings.

PRESSURE REGULATOR

Replacement

Remove the high pressure electric fuel pump as
explained above.

Remove 2 screws retaining regulator to pump as-
sembly flange.

Replace O-rings with new cones. Install them in
pump assembly flange bore.

CAUTION: Regulator O-rings must be installed
in pump assembly flange bore.

Reverse removal procedure for installation.

Install a new gasket, then reinstall fuel pump as-
sembly as explained above.

IN-LINE FUEL FILTER

Replacement

Fuel filter, inlet and outlet hoses come as an as-
sembly.

A35[044

FUEL FILTER LINE ASS'Y

118

1. Fuel filter line ass'y

Using B.U.D.S. release pressure from fuel sys-
tem. Referto EMS DIAGNOSTIC AND COMMU-
NICATION TOOLS.

Disconnect both ends of fuel filter line ass'y.

Unscrew fuel filter support nut then remove the
filter.

A3BI06A

1. Unscrew fuel filter support

Installation is reverse of removal procedure.

mmr2006-128
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Subsection 01 (FUEL TANK AND FUEL PUMPS)

IN-TANK FUEL STRAINER

Removal
Drain fuel tank.
Pull out fuel tank fitting no. 5 from grommet.

mmr2006-129003_a

1. Fuel tank fitting

Pull out grommet from fuel tank.

mmr20068-129-004_a

1. Grommet

Models with a Single Pickup
Pull out pickup hose with strainer.

mmr2006-129

mmr2006-123-005_a

1. Pickup hose

Models with Dual Pickups

CAUTION: Do not remove pickups needlessly.
Reinstallation is likely to be tough without a
new installation kit.

Cut Oetiker clamp and separate hose from fuel
tank fitting.

mmr2006-128-005_b

1. Oetiker clamp
2. Separate hose from fuel tank fitting

Remove the high pressure electric fuel pump. Re-
ter to HIGH PRESSURE ELECTRIC FUEL PUMPin
this section.

Pull out fuel pickups from fuel tank opening.
All Models

Replace strainer or pickup if clogged and grom-
met.

Installation

Installation is reverse of removal procedure. Pay
attention to the following details.
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Models with Dual Pickups < 518 mm ——-———b-'
Install grommet in fuel tank. ,
Discard the previously removed fuel tank fitting. o

Use the following kit to install new pickups.

mbg2005-013-084 _a

1 2/3
NN

7
4 e
— 212 mm ———p

T
2. Steel plate 518 x 25 x 3 mm (20.394 x 1 x .125 in}

3. 6 mm (0.25 in) dia. hole

Steel plate 212 x 25 x 3 mm (8.346 x 1 x .125 in)

mbg2005-013-055_b
- - 4. 15 mm (0.691 in) drill bit to create opening
1. Complete fuel pickup kit ass'y: P/N 590 177 100
2. Fuel tank fitting only: P/N 415 129 111 .
Assemble both plates with a screw and nut.
Insert the new fuel tank fitting in grommet. Tighten to keep a 60° angle.

mbg2005-013.068 2
FUEL TANK FITTING IN GROMMET

Insert the new fuel pickup assembly through fuel
tank opening.

mhg2006-013-060_b

1. Insert fuel pickup

A special tool is needed to hold and connect the
guick connect fitting to the fuel tank fitting. You
can build it as follows.

120

60°

D 1

mbg2005-013-080_a

1. Tighten screw (tool at 60°)

Place special tool on quick connect fitting.

mbg2005013-081 _a

1. Special tool

CAUTION: Front pickup screen must face bot-

tom of fuel tank.
mmr2006-129
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Subsection 01 (FUEL TANK AND FUEL PUMPS)

mbg2005-013-082_b

1. Fuel tank fitting ‘
2. Special tool pushing quick connect fitting
3. Pickup screen facing bottom of tank

CAUTION: Be sure to hear a “click” when cou-
pling quick connect fitting. Push and pull sev-
eral times quick connect fitting to ensure con-
nection is secure. Rear pickup must rest flat at
bottom of fuel tank.

mbg2008-013-051_a

Reinstall high pressure fuel pump.

Models with a Single Pickup

To facilitate the installation, grommet should be on
smaller diameter of fuel tank fitting.

Install grommet on fuel tank then push fuel tank
fitting through grommet.

FLOAT-TYPE FUEL LEVEL GAUGE

Replacement

To remove gauge from fuel tank, pull gauge out of
its grommet then remove grommet.

For reinstallation, proceed as follows:
- Install grommet halfway on gauge.
— Insert grommet in fuel tank until it bottoms.

mmr2006-129

— Firmly push gauge in grommet until it bottoms
and so that its red line aligns with the line on
the fuel tank.

A3IC2XA 1

1. Align red line with line on tank

ELECTRIC FUEL LEVEL SENSOR
Fuel level sensor is integrated to the high pressure
fuel pump.

A 0.5amp. fuse protects fuel level sensor circuity
in fuse box.

FUEL TANK

Removal

Using B.U.D.S., release pressure from fuel sys-
tem. Referto EMS DIAGNOSTIC AND COMMU-
NICATION TOOLS.

Remove seat, refer to BODY.
Remove fuel tank cap.

Remove filler neck plastic nut using wrench
(P/N 529 035 891).

A33CITA 529 035 891
TYPICAL

121



Section 04 FUEL SYSTEM
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Remove on both sides, fuel tank aluminum braces
and discard the following:

— Torx screws M8 x 13
- elastic flanged nuts M8.
YN\ &

A3SHOJA

1. Unscrew the following on both sides

Install a hose pincher on the following hoses:

- %
kkkkk

A3BI07A

1. Fuel tank outlet hose

A35I0BA

1. High pressure fuel pump INLET hose
2. High pressure fuel pump OUTLET hose
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Unplug the following hoses:

fuel tank outlet hose

high pressure electric fuel pump inlet hose
high pressure electric fuel pump outlet hose
from in-line fuel filter

fuel tank vent hose.

Unplug high pressure electric fuel pump connec-
tor.

Cut locking tie holding wiring harness to fuel tank
at rear.

AZBEOEA

1. Cut locking tie
Slightly lift console then remove fuel tank.

Installation

Installation is reverse of removal procedure. Pay
attention to the following details.

Replace clip on the low pressure electric fuel
pump inlet hose.

/\ WARNING
Make sure vent tube is not kinked.

Respect the following tightening torque specifica-
tion:

DESCRIPTION TIGHTENING TORQUE

Aluminum braces Torx
screws M8 x 13

Seat/fuel tank
Filler neck plastic nut

2.5 Nem (22 Ibfein)

7 Nem (62 Ibfeim)
11 Nem (97 Ibfein)

OETIKER CLAMPS

To secure or cut Oetiker clamps on fuel lines, use
pliers Oetiker 1099 (P/N 295 000 070) or pliers
(P/N 295 000 054).

mmr2006-129
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295 000 054

FO1B03A

1. Cutting clamp

FO1BO4A 1

1. Securing clamp

FO1BOSA

1. Securing clamp in limited access

/A WARNING

Use of improper fuel lines could compromise
fuel system integrity.

mmr2006-129
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TROUBLESHOOTING
FUELSYSTEM DIAGNOSTIC FLOW CHART

NOTE: Before proceeding with any test, make sure the low pressure electric fuel pump works properly.

Connect tether cord, activate
cut-out switch, press START/RER

Fuel pump does not run

Fuel pump runs
for 2 sec. then stops

Yo
y

Y

Check fuses and relays.
Check tether cord cap connection.
Check fuel pump operation.

button momentarily

Repair or replace if necessary.

Install fuel pressure gauge

A

on fuel pressure line

\

A33CsQT

’ Connect tether cord, activate Replase sl
> cut-out switch, push START/RER  |<
A button momentarily pump module
+ A
| Fuel pump runs |
Y \ Y
Repair or Fuel pressure less Fuel pressure is Fuel pressure more
replace than 400 kPa (58 PSI) 400 kPa (58 PSI) than 400 kPa (58 PSI)
A 4,
Fails Check fuel line/
7 Vi rail for leaks v
v 0K | Crank i
Fails rank or Start engine
——i Perform fuel pump test |
0K |
Y Y Y y
Fast | No Fuel pressure less Fuel pressure more Fuel pressure is
pressure drop than 400 kPa (58 PSI) than 400 kPa (58 PSI) 400 kPa (58 PSI)
¢ Yes ¢
Verify fuel | 2K (Ceck
pump check uel line : i <
vglve rail for leaks [~ Fails—> H‘rzg?;::gr < FUEL SYSTEM OK
| | '
Fails e
Fails
Y Y Y
> Check fuel Ak Perform fuel >| Replace fuel
injectors pump test »| pump module >| Retest |
—‘ Fails
| ok
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Section 05 ENGINE MANAGEMENT (SDI)
Subsection 01 (OVERVIEW)

OVERVIEW

SERVICE TOOLS

Description Part Number Page
VCK (Vehicle Communication Kit) .....cooeoeeeeereeeiieeeeen, B2 035 987 ivereieiieeiiieeerei e ire s 130

E-RAVE
actuator

| Capacitor |

RAVE
system

[E=rs) Le]

ECM } Fuel pump |

LEGEND

APS — Air pressure sensor
IN ouT ATS — Air temperature sensor
CPS - Crankshaft position sensor

|- ECM - Engine control module
FI - Fuel injector
) _ FR— Fuel rail
KS - Knock sensor
TPS - Throttle position sensor
BATTERY i v

CTS - Coolant temperature sensar
EGTS - Exhaust gas temperature sensor

mmrZ006+130-001_aen
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Section 05 ENGINE MANAGEMENT (SDI)

Subsection 01 (OVERVIEW)

OPERATING PRINCIPLE

For this SDI 2-stroke engine, a highly advanced en-
gine management system (EMS) has been used to
ensure a high power output combined with clean-
er combustion. An ECM (Engine Control Module)
calculates the proper air/fuel mixture and ignition
timing for each cylinder separately. The fuel is in-
jected into the transfer port of each cylinder.

CHARGING SYSTEM

The magneto is the primary source of electrical
energy. It transforms magnetic field into electric
current (AC).

The magneto has a 3 phases, delta wound stator
on 18 poles. Capacity is 480 watts.

AC current is rectified and regulated between 13.4
and 15 volts for the vehicle electrical system. [t
supplies the ECM with DC current.

Vehicle 12-volt battery supplies the ECM with DC
current.

IGNITION SYSTEM

Double ignition coil has two separate windings,
one for each spark plug.

Ignition coil induces voltage to a high level in the
secondary windings to produce a spark at the
spark plug.

Two separate windings circuits are switched to

ground through the ECM. Each winding provides
high voltage to its corresponding spark plug.

This ignition system allows spark plugs to spark
independently.

CAUTION: Do not interchange spark plug ca-
bles. Match reference (PTO and MAG printed
on high tension cable yellow tag) with corre-
sponding cylinder spark plug.

Double ignition coil is located underneath multi
function plate.
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A3EC3SA

1. lgnition coil

AIR INDUCTION

Through air filter mounted LH side panel, air goes
into air intake silencer. The ECM measures at this
point air pressure and temperature. Then, air for
combustion is drawn through two throttle bodies
mounted on the engine intake side. Fitted on this
dual throttle body, there is a TPS (Throttle Position
Sensor) that sends information to the ECM. The air
continues through the reed valves into the cylinder

base then the crankcase.

L

A3SCATA

THROTTLE BODY ASSEMBLY
1. Coolant-heated line

mmr2006-130
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FUEL DELIVERY SYSTEM

External Electric Fuel Pump

An external electric fuel pump is used to supply
fuel to the electric fuel pump reservoir located in-
side fuel tank. This reservoir is the fuel supply for
the electric fuel pump. This system allows a more
consistent fuel delivery under extreme riding an-
gles and when the fuel tank level is low, which
increases the fuel range per tank.

NOTE: A bypass hole in the upper section of the
pump reservoir allows fuel to enter or exit the
reservoir depending of the conditions.

Refer to FUEL TANK AND FUEL PUMP for an ex-
ploded view of the fuel system.

In-tank Electric Fuel Pump and Fuel
Pressure Regulator

They provide fuel pressure and flow rate to the
system.

The fuel pump module is located inside the fuel
tank. The module includes the fuel pump and the
fuel pressure regulator. The fuel pump inlet in-
cludes a filter.

AZ3CEPA

The fuel pressure regulator controls the pressure
in the system and allows the excess of fuel to
return to the fuel tank. The fuel pressure regulator
regulates the fuel pressure at 400 kPa (58 PSI).

Fuel Rail

The fuel rail is a small tube on which the four in-
jectors are mounted. [t ensures at all times that
enough fuel at the right pressure can be delivered
to the fuel injectors. The fuel rail is fed by the fuel
pump module.

Fuel Injectors
Fuel injectors (two different types per cylinder) are
used to inject fuel into the transfer port of cylinder.

— Quter injectors are responsible for idle speed
and part load condition.

mmr2006-130

- Innerinjectors will be activated at 6500 RPM for
wide open throttle condition.

A3SCALA

1. Quter injectors (blue)
2. Inner injectors (brown)

In-Line Fuel Filter

The in-line 10 micron fuel filter is fastened under
the steering console. It should be replaced annu-

ally.

A33108A

TYPICAL
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ENGINE MANAGEMENT
SYSTEM (EMS)

The EMS (Engine Management System) is
equipped with an engine control module (ECM).

A3ZE3AA

TYPICAL — ECM

The ECM is mounted in the front of the vehicle
above the multi function plate.

A35C35B

1. ECM location

The ECM is responsible for the following func-
tions:

— power distribution

— fuel injection

— ignition

— start/stop functions

— E-RAVE actuator control

— DESS (Digitally Encoded Security System)
— RER (Rotax Electronic Reverse)

— monitoring system

— diagnostic mode
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- engine modes of operation.

Power Distribution

Accessories are protected by fuses located in the
fuse holder. Fuses are identified besides their
holder.

IMPORTANT: Engine-related sensors and injec-
tors are continuously powered from the battery.
The ECM switches the ground to complete
the electrical circuits it controls. Take this into
account when troubleshooting the electrical sys-
tem.

Manual Start Models

The system uses 3 relays: an ignition/injectors,
electric fuel pumps and starting system relay (R1),
a second for the lighting system and the acces-
sories (R2) and a third for the capacitor circuit (R4).

While cranking, the magneto sends AC current to
the voltage regulator/rectifier that in turn, sends a
signal to the ECM. This wakes up the Engine Man-
agement System and activate the starting system
relay (R1) and the capacitor relay (R4). Justasmall
rotation of the engine is needed to wake-up the
ECM.

The RER switch may also be used to wake-up the
Engine Management System.

Waking-up the EMS before doing a start attempt
result in faster start-up.

Waking-up the Engine Management System pow-
ers the ECM, the fuel pumps, the ignition coil, the
injectors, and the gauges.

The battery is required to supply current mainly to
the fuel pumps to allow a fuel pressure buildup.
An easy way to acknowledge if the Engine Man-
agement System is woken-up, verify if gauges are
lit up.

The capacitor has two functions. Itis used to sta-
bilize battery voltage when voltage from the volt-
age regulator/rectifier is charging the small bat-
tery. It also gives the possibility to be able to start
the engine even if the battery is very low. In this
case, starting the engine may be more difficult and
will require the very complete stroke of the start-
ing rope.

The capacitor relay prevents the capacitor to be
connected to the battery when the engine is not
running to allow safe vehicle maintenance (discon-
nection and reconnection of the capacitor).

mmr2006-130
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Subsection 01 (OVERVIEW)

Electric Start Models

The system uses 2 relays: an ignition/injectors,
fuel pumps and starting system relay (R1) and a
headlights and accessories relay (R2).

When the START/RER switch is activated, it
wakes up the EMS and power the starting sys-
tem relay (R1), the ECM, the fuel pumps, the
ignition coil, the injectors, and the gauges. Then,
if the cut-off switch and the DESS switch are in
position to allow starting and START/RER switch
is hold, the starter solenoid relay is activated.

All Models

When engine reaches approximately 800 RPM,
the ECM activates the headlights and accessory
relay (R2).

Gauges Current Supply

Gauges are supplied with current for 30 seconds
when connecting the tether cord cap on its post
and momentarily pressing the START/RER switch.

NOTE: On electric start models, setting engine
cut-out switch to OFF will prevent engine starting.

NOTE: Each time the tether cord cap is connected
to the post and START/RER switch is depressed,
the fuel pumps is activated for 2 seconds to build
up pressure in the fuel injection system.

Automatic Power Shut-Down

The ECM is equipped with an automatic power
shut-down. This feature prevents the battery
from losing its charge if the tether cord cap is
left on the post when the engine is not running
for more then 30 seconds. The ECM will remain
offline until the electric starter or the rewind
starter is activated. The ECM will shut down all
outputs after 5 seconds when the tether cord cap
is removed.

Fuel Injection

The ECM receives the signals from different sen-
sors which indicate engine operating conditions at
milli-second intervals.

Signals from sensors are used by the ECM to de-
termine the injection parameters (fuel maps) re-
quired for optimum air-fuel ratio.

The CPS and TPS are the primary sensors used
to control the injection and ignition timing. Other
sensors are used for secondary input.

mmr2006-130

Ignition

The ECM is programmed with data (it contains ig-
nition mappings) for optimum ignition timing un-
der all operating conditions. Using engine operat-
ing conditions provided by the sensors, the ECM
controls the ignition timing for optimum engine op-
eration.

Knock Sensor

A knock senscr is mounted on top of the cylinder
head. It detects specific vibration that would be
typically generated by engine detonation. If deto-
nation occurs, the knock sensor detects it and the
ECMs retards the ignition advance and extend the
injection period temporarily (it goes in a specific
mode) until detonation stops.

Engine RPM Limiter
The ECM will limit the maximum engine speed.

E-Rave
Refer to E-RAVE SYSTEM section.

Digitally Encoded Security
System (DESS)

Refer to DIGITALLY ENCODED SECURITY SYS-
TEM (DESS) section.

Rotax Electronic Reverse (RER)

Refer to ROTAX ELECTRONIC REVERSE (RER)
section.

Monitoring System

The ECM monitors the electronic components of
the engine management system and other com-
ponents of the electrical system.

When a fault occurs, it sends a signal to the check
engine LED or also to the beeper to inform the
driver of a particular condition. Refer to the DIAG-
NOSTIC PROCEDURES.

Low-0il Level Warning Device

When the oil falls under a certain level, the low ail
level LED will be illuminated. The beeper will also
be activated intermittently.

High Coolant Temperature Warning Device

When the coolant temperature is getting too high,
the ECM sends out signals to the beeper and
the high temperature LED. This occurs at 95°C
(203°F).
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EGTS Warning Device

NOTE: The sensor is installed on Summit SDI but
is not used unless a sea-level calibration has been
installed in ECM with B.U.D.S. software.

When the exhaust gas temperature is getting too

high, the following occurs.

— At approximately 600°C (1112°F), the ECM en-
richens the fuel mixture to reduce muffler tem-
perature. A lack of performance may be felt.
Normal operation resumes when temperature
drops.

— At approximately 700°C (1292°F), the ECM
sends out signals to the high temperature LED.
In addition, the ECM goes in limp home mode
and limit engine speed to approximately 7500
RPM. Engine needs to be stopped and restart-
ed to resume normal operation.

Diagnostic Mode

The malfunctions are recorded in the memory
of the ECM. The memory of the ECM can be
checked using the VCK (Vehicle Communication
Kit) (P/N 529 035 981) to see the fault codes. Re-
fer to the DIAGNOSTIC PROCEDURES section.

Engine Modes of Operation

The ECM controls different operation modes of
the engine to allow proper operation for all possi-
ble conditions: Cranking, start up, idle, warm up,
normal operation, drowned mode and limp home.

Drowned Mode (Flooded Engine)
Electric Start Models Only

If the engine does not start and is fuel-flooded, the
drowned mode can be activated to prevent fuel
injection and to cut ignition while cranking.

Proceed as follows:

With tether cord cap on its post while engine
is stopped, press completely and HOLD throttle
lever.

Press the START/RER button.
/\ WARNING

Do not attempt to use the rewind starter. The

drowned mode is active only by using the
electric starter.

The engine should be cranked for 20 seconds. Re-
lease START/RER button and throttle lever.

Restart engine normally.

NOTE: If the engine does not start, it may be nec-
essary to replace the spark plugs.

130

Limp Home Mode

The ECM may automatically set default parame-
ters to ensure the adequate operation of the ve-
hicle if a component of the engine management
system is not operating properly.

NOTE: Sensor failures will not lead automatically
to a limp home mode. The check engine LED will
turn on and in some cases the beeper.

The engine RPM may be limited if some critical
components fail. In this case, releasing throttle
and letting the engine returning to idle speed may
allow normal operation to come back. If it does
not work, try removing and reinstalling the tether
cord cap on DESS post.

These performance-reduced modes allow the rid-
er to go back home which would not be possible
without this advanced system. Referto the DIAG-
NOSTIC PROCEDURES for a complete chart.
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ENGINE MANAGEMENT SYSTEM FUNCTIONS

INPUTS SDI SYSTEM OUTPUTS

—A Fuel pump
—>LStarter solenoid

> Fuel injector (4)

|Air pressure sensor (APS)

[Air temperature sensor (ATS)

|Crankshaft position sensor (CPS)

| Knock sensor (KS) —»{ E-RAVE actuator

|
|
|
|
—>| Ignition coil ]
|
|
|
|

I Throttle position sensor (TPS)

Coolant temperature sensor (CTS)

ENGINE
CONTROL [ 18222

MODULE Speedometer
(ECM) >

Battery voltage

—>| Communication port

lExhaust gas temperature sensor (EGTS)
[Digitally encoded security system (DESS)

»‘ Limp home mode

| START/RER switch

LOEI tank low-level

IR

l Communication port

mm2006-120-002_san

As shown in the SDI SYSTEM illustration, the ECM is the central point of the engine management system.
It reads the inputs, makes computations, uses pre-determined parameters and sends the proper signals
to the outputs for optimum engine operation.
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Section 05 ENGINE MANAGEMENT (SDI)
Subsection 02 (EMS DIAGNOSTIC AND COMMUNICATION TOOLS)

EMS DIAGNOSTIC AND
COMMUNICATION TOOLS

SERVICE TOOLS

Description Part Number Page
CommunICation Kit........oooiiiiiiiiiiie e B2G.035 981 ey 137
DESS postinterfate «cunuuimmsivinamasi s s 5291036 019 svmsasmunuamsimnis 141-142
NP sicrnonsismpmmes et s s e i s e s S T STy 529086 D18 suunrumesmmismsmais 140, 142
Optional extension €able: ... smismapummssssnmionsas B291085 BT uvimmaminmmvenmises 140
Optional extension €able .. ...y 529035 /03 saasnasmussmninisiss 137
SUpPlY T-HaIMESS s s s s s H29'035 869 cuarissinissass 137-138, 141-142
DIAGNOSTIC Here is the basic order suggested to diagnose a

suspected engine management related problem:
GENERAL — Check if the engine management system (EMS)

: . : pilot lamp lights up. If so, use the B.U.D.S. soft-
Warning lights in speedometer and/or a beeper ware and look for fault codes to diagnose the
provide signals as vehicle operation feedback or to trouble.

indicate a problem. Refer to the following tables
for more information.

When there is a problem, EMS (Engine Manage-
ment System) can provide fault codes to ease the

troubleshooting. Refer to EMS FAULT CODE TA- - Check spark plugg condition. N
BLES in this section. — Check all connections of the wiring harness.

— Check all fuses, relays, battery and capacitor (if
so equipped).
— Check fuel pressure {on fuel injection models).

Fault codes can be read with B.U.D.S. software.
Refer to COMMUNICATION TOOLS further in this
section for more information.

The faults registered in the ECM (engine control
module) are kept when the battery is disconnect-
ed.

IMPORTANT: After a problem has been solved,
ensure to clear the fault(s) in the ECM using the
B.U.D.S. software. This will properly reset their
states. For more information pertaining to the
faults code status and report, refer to B.U.D.S.
online help.

Many fault codes at the same time is likely to be
burnt fuse(s).
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EMS FAULT CODE TABLE

P CODE | EMS PILOT LAMP BEEPER DESCRIPTION
P0O106 Off Off Air pressure sensor voltage out of range.
P0337 Off Off No crankshaft signal detected.
P0336 Off Off High engine RPM detected.
P0339 Off Off Crankshaft signal fault.
P0654 Oft Off Tachometer RPM signal shorted to battery.
F0B54 Off Off Tachometer RPM signal open circuit or shorted to ground.
P0617 Off Off Starter relay shorted to battery.
P0616 Off Off Starter relay open circuit or shorted to ground.
P1670 Off Off Beeper shorted to battery.
P1671 Off Off Beeper open circuit or shorted to ground.
P0B50 Off Off EMS pilot lamp shorted to battery.
P0650 Off Off EMS pilot lamp open circuit or shorted to ground.
P1675 Off Off Relay 2 shorted to battery.
P1676 Off Off Relay 2 open circuit or shorted to ground.
P1148 Off Off Safety fuel cut off detected.
P1611 Off Off P+ test of ISC output signal failed.
P0513 Off Off Incorrect DESS® key.
P0601 Off Off Faulty module (software of hardware damaged).
P1677 Off Off Relay 3 shorted to battery.
P1678 Off Off Relay 3 open circuit or shorted to ground.
P1648 Off Off Battery lamp shorted tc battery.
P1649 Off Off Battery lamp open circuit or shorted to ground.
PO655 Off Off Engine temperature lamp shorted to battery.
P0655 Off Off Engine temperature lamp open circuit or shorted to ground.
P1646 Off Off Engine temperature lamp shorted to battery.
P1647 Off Off Engine temperature lamp open circuit or shorted to ground.
P0648 Off Off DESS lamp shorted to battery.
P0648 Off Off DESS lamp open circuit or shorted to ground.
P1654 Off Off Oil lamp shorted to battery.
P1658 Off Off Oil lamp open circuit or shorted to ground.
P0O117 Blink Off Engine temperature sensor voltage too low.
P0118 Blink Off Engine temperature sensor voltage too high.
P0O116 Blink Off Engine temperature sensor functional problem.
P0112 Blink Off Air temperature sensor voltage too low.
P0113 Blink Off Alr temperature sensor voltage too high.
PO111 Blink Off Air temperature sensor functional problem.
P0427 Blink Off Exhaust temperature sensor voltage too low.
P0428 Blink Off Exhaust temperature sensor voltage too high.
P0426 Blink Off Exhaust temperature sensor functional problem.
PO107 Blink Off Air pressure sensor voltage 100 low.
P0O108 Blink Off Air pressure sensor voltage too high.
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Subsection 02 (EMS DIAGNOSTIC AND COMMUNICATION TOOLS)

P CODE | EMS PILOT LAMP BEEPER DESCRIPTION
P0O608 Blink Off Sensor's power supply voltage too low.
P0608 Blink Off Sensor's power supply voltage too high.
P0232 Blink Off Fuel pump shorted to battery.
PO231 Blink Off Fuel pump open circuit or shorted to ground.
PO0O80 Blink Off RAVE® solenoid shorted to battery.
PO079 Blink Off RAVE® solenoid open circuit or shorted to ground.
P0326 Blink Off Knock sensor signal below minimum noise.
P1502 Blink Off TOPS functional problem.
P0351 Blink Off No ignition output cylinder # 1 (MAG for 2 cyl. engine).
P0352 Blink Off No ignition output cylinder # 2 (PTO for 2 cyl. engine).
gt || e ot R e MR ikena
gy | st ol A1 26 aler WS Mty
my |l RO e P ey
oy [Ir sk E5 0  Ton i i
P0271 Blink Off Inner PTO injector shorted to battery.
P0270 Blink Off Inner PTO injector open circuit or shorted to ground.
P0122 Blink Off Throttle position sensor voltage too low.
P0O123 Blink Off Throttle position sensor voltage too high.
P0601 Blink Off TPS learns unlikely or checksum fault.
P1102 Blink Off Throttle position sensor adaptation failure.
P1104 Blink Off Throttle position sensor adaptation canceled.
P1655 Blink Off DESS® shorted to battery.
P1656 Blink Off DESS® line shorted to ground.
P0604 Blink Off RAM fault.
PO605 Blink Off EEPROM fault.
P0602 Blink Off MPEM not coded.
P0O605 Blink Off EEPROM checksum fault.
P0O605 Blink Off Coding ID checksum fault.
P0O605 Blink Off Coding checksum fault.
P0605 Blink Off Programming checksum fault.
P1549 Blink Off Very high exhaust temperature detected (1.
P0562 Off 2 s beep/min. | Battery voltage tco low.
P0563 Blink 2 s beep/min. | Battery voltage too high.

(1) The beeper turns on when exhaust temperature is higher than 800°C (1472°F). When exhaust
temperature reaches 850°C (1562°F), engine speed is limited to 5250 RPM.

mmr2006-131
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EMS FAULT CODES
SUPPLEMENTAL INFORMATION

EMS Blinking Light without Fault Code

When the EMS light blinks and no fault code is
reported with B.U.D.S. software, this indicates a
failure of the E-RAVE system. Refer to E-RAVE
SYSTEM for troubleshooting.

Fault Code P0616
Manual Start Models

This code will always be present. Disregard this
code, as it is not applicable. Since the starter re-
lay wiring is factory-installed, the ECM detects an
open circuit because the starting relay is not in-
stalled.

TPS (Throttle Position Sensor) Faults

Faults which are reported in B.U.D.S. fall into two
groups; out of range and adaption failure faults.

TPS “OUT OF RANGE"” Fault

It is caused by the sensor reading going out of its
allowable range. This fault can occur during the
whole range of movement of the throttle.

To diagnose this fully, it is recommended to oper-
ate the throttle through its full range. It is also rec-
ommended to release the throttle quickly as this
may also reveal a fault that is intermittent.

POSSIBLE CAUSES

Check if connector is
disconnected from TPS.

ACTION

Reconnect.

Tighten sensor and reset
Closed Throttle.

Check if sensor is loose.

Inspect sensor for
damage or corrosicn.

Replace sensor and
reset Closed Throttle.

Inspect wiring
(voltage test).

Repair.

Inspect wiring and
sensor (resistance test).

If bad wiring, repair.
If bad TPS, replace and
reset Closed Throttle.

Replace sensor and
reset Closed Throttle.

Test sensor operation
(wear test).

TPS “ADAPTATION FAILURE” Fault

It is caused by the idle position moving out of an
acceptable range.

Following problems can be caused by a TPS
“Adaption Failure":

— ldle speed is out of range.

— Engine stops, when throttle is released quickly.

136

RPM.

— Engine runs inconsistent in low partload or low

POSSIBLE CAUSES

ACTION

Sensor has been
replaced and TPS closed
position not reset.

Reset Closed Throttle.

Throttle body has been
replaced and TPS closed
position not reset.

Reset Closed Throttle.

ECM has been replaced
and TPS closed position
not reset.

Reset Closed Throttle.

Throttle cable too tight.

Adjust cable and reset
Closed Throttle.

Sensor is loose.

Tighten sensor and reset
Closed Throttle.

Throttle bracket is loose.

Fix and reset Closed
Throttle.

Adjustment screw worn
or loose.

Adjust idle speed screw
using B.U.D.S.
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COMMUNICATION TOOLS

Two different MPI (Multi-Purpose Interface) can be used with B.U.D.S. software: MPI| and MPI-2. Refer
to the following for proper connections.

MPI (Multi-Purpose Interface)

OPERATION
- PROGRAMMING KEY(S)
- ENTERING CUSTOMER
PART REQUIRED pikll ~ ACTIVATION OF
GETTING: (Gt COMPONENTS (IGNITION
- COIL, FUEL PUMP ETC.)

TIMING/CLOSED TPS
— READING FAULT CODES

PC computer X X
B.U.D.S. software

Use latest version available on X X
BOSSWeb

Communication kit (P/N 529 035 981)

X X
Optional extension cable (P/N 529 035 703)

X X

X X
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MPI Supply

The MPI can use the vehicle power for its supply.
Four AA hatteries or an AC/DC power supply can
also be used. Make sure to respect MPI specifi-
cation if a power supply is used.

Connections with Vehicle

/\ WARNING

If the computer you are using is connected to
the power outlet, there is a potential risk of
electrocution when working in contact with
water. Be careful not to touch water while
working with the computer.

Remove the 6 pin connector from the protective
cap on the right side of the vehicle.

AQ2A0YA

Connect Supply T-harness (P/N 529 035 869), to
vehicle 6-pin connector.

Connect the 6-pin diagnostic cable from MPI to
supply T-harness.

138

A3BEOYA ot s )

1. Supply T-harmess
2. Vehicle 6-pin connector
3. MPI cable

CAUTION: Connecting MPI directly to vehicle
connector (without supply T-harness) may pre-
vent proper communication. Always use the
proper supply T-harness.
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AJIEDZA

These models do not need any external 9V or 12V
power to allow programming and troubleshooting.
The use of the supply T-harness will keep the ECM
ON. Not using it will make the ECM shuts-off after
a few seconds.

CAUTION: Ensure to respect polarity when
connecting cable clips to battery. Match RED
cables together.

NOTE: It is suggested to disconnect headlights
fuse and to turn off heated grips to reduce battery
discharge rate.

NOTE: Some ccmponents will generate heat
when leaving vehicle in diagnostic mode for a
long period. Always disconnect MP| supply har-
ness and supply cable from vehicle/battery when
not working on vehicle.

Connect remaining MPI| connector to the serial
port of a PC (personal computer).

\w

Use B.U.D.S. software as described further in
B.U.D.S. SOFTWARE.
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MPI-2 (Multi-Purpose Interface)

OPERATION TO PERFORM
PROGRAMMING KEY(S)
PART REQUIRED ENTERING CUSTOMER — ACTIVATION OF
INFORMATION
SETTING IGNITION COMPONENTS (IGNITION
COIL, FUEL PUMP ETC.)
TIMING/CLOSED TPS
READING FAULT CODES
PC computer X X
B.U.D.S. software
Use latest version available on X X
BOSSWeb
MPI-2 (P/N 529 036 018)
X X
Optional extension
cable (P/N 529 035 697)
X X
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OPERATION TO PERFORM

PROGRAMMING KEY(S)
ENTERING CUSTOMER

PART REQUIRED INEORMATION ~ ACTIVATION OF
COMPONENTS (IGNITION
= BTG IGHITION COIL, FUEL PUMP ETC.)
TIMING/CLOSED TPS '
~ READING FAULT CODES

DESS post interface (P/N 529 036 019)
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MPI-2 Supply

The MPI can use the vehicle power for its supply.
Two AA batteries or an AC/DC power supply can
also be used. Make sure 1o respect MPI-2 speci-
fication if a power supply is used.

Connections with Vehicle

/\ WARNING

If the computer you are using is connected to
the power outlet, there is a potential risk of
electrocution when working in contact with
water. Be careful not to touch water while
warking with the computer.

Remove the 6-pin connector from the protective
cap on the right side of the vehicle.

ADDIOYA

Connect Supply T-harness (P/N 529 035 869), to
vehicle 6-pin connector.

mm20068-078-300

Connect DESS post interface (P/N 529 036 019),
to supply T-harness connector.
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Connect MPI-2 (P/N 529 036 018) to DESS post
interface.

These models do not need any external 9Vor 12V
power to allow programming and troubleshooting.
The use of the supply T-harness will keep the ECM
ON. Not using it will make the ECM shuts-off after
a few seconds.

CAUTION: Always use the proper supply har-
ness and cables. Ensure to respect polarity
when connecting cable clips to battery. Match
RED cables together.

NOTE: On all models, it is suggested to discon-
nect headlights fuse and to turn off heated grips
to reduce battery discharge rate.

NOTE: Some components will generate heat
when leaving vehicle in diagnostic mode for a
long period. Always disconnect MPI supply har-
ness and supply cable from vehicle/battery when
not working on vehicle.

Connect remaining MPI-2 connector to the USB
port of a PC (personal computer).
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mmrz006-079-200

Use B.U.D.S. software as described further in
B.U.D.S. SOFTWARE.

B.U.D.S. SOFTWARE

B.U.D.S. (Bombardier Utility and Diagnostic Soft-
ware) is designed to allow electrical component
inspection, diagnostic options and adjustments
such as the closed throttle.

For more information pertaining to the use of the
B.U.D.S. software, use its help which contains de-
tailed information on its functions.

When using the service action suggested in the
Fault section of B.U.D.S., for instance, a system
circuit referred to as DA-35, means connector “A”
on the ECM and the contact 35.

When using the B.U.D.S. software:

— ensure that 115200 speed is properly selected
in “MPI" under "Choose speed”

9@{@3’4&
w0
19200
38400

I—ldanﬂﬁcaﬂan—‘—‘“—m

NOTE: If you are using an old PC computer, it may

be necessary to use a slower speed so that the

communication works.

— ensure that the protocol “kW2000" is properly
selected in “MPI"” under “"Choose protocol

|
A33C5KA l_

mmr2006-131

A33CELA

— ensure the status bar shows the kW2000 and
the number 1 to the right. To communicate
with the ECM, number 1 must be displayed.

Number 1 indicates that the ECM is recognized by
the MPI.

kW2000

F18HOWA

CONNECTION SUCCESSFUL

If an X" is shown, this means that no communi-
cation between the MPI| and the ECM is possible.
In this case possible causes are:

— ECM is not powered-up
— wrong protocol is used
-~ bad connection between MPI and ECM.

143






Section 05 ENGINE MANAGEMENT (SDI)
Subsection 03 (COMPONENT INSPECTION, REPLACEMENT AND ADJUSTMENT)

CONMPONENT INSPECTION,
REPLACEMENT AND ADJUSTMENT

SERVICE TOOLS

Description Part Number Page
Y o — AZDZTTOND ommenmmmisssseyasimss 148
Flike: T 11 mMERimeter o v s B290358B8 .oiiasvimimnmissiag 146, 164
hOSEPINENETE ot s 295 DU0BTE iospivsiinsmiistmin e 155
DS B e mn st ettt R e e e e B29:036'088 ..ciivesstiivninamivnsnssnssessonnes 153

SERVICE PRODUCTS

Description Part Number Page
AIBIECINIC GrBASE ..t eaaees 293550004 ..o, 163
(o Toy (1 (=31 1= 1 KO T 2938000871 wovveiviiiiiieiieeieieeieee 169, 163
allles TN B CISEIMBT s ansviisssmssssm s s AT TN1.808 srvavimmusarsemsmsisissssasvisms 155
GENERAL Use the latest B.U.D.S. software available from

BOSSWeb. Refer to EMS DIAGNOSTIC AND

Engine problems are not necessarily related to the COMMUNICATION TOOLS for proper connection
engine management system. InStteHons.

It is important to ensure that the mechanical in-  _ yse B.U.D.S. to release the fuel pressure in the
tegrity of the engine and drive system are present: system. Look in the Activation section.
— good transmission system operation
- good engine compression and properly operat-
ing mechanical components, no leaks etc.
— fuel pump connection and fuel lines without
leaks.

When replacing a component, always check its
operation after installation.

FUEL SYSTEM

/\ WARNING

The fuel system of a fuel injection system
holds much more pressure than that of a car-
bureted snowmobile. Prior to disconnecting
a hose or to removing a component from
the fuel system, follow the recommenda-
tion described here. Pay attention that some
hoses may have more than one clamp at their
ends. Ensure to reinstall the same quantity
of clamps at assembly.
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/\ WARNING

Fuel lines remain under pressure at all times.
Always proceed with care and use appropri-
ate safety equipment when working on pres-
surized fuel system. Wear safety glasses and
work in a well ventilated area. Proceed with
care when removing/installing high pressure
test equipment or disconnecting fuel line
connections. Use the B.U.D.S. software to
release fuel pressure prior to removing a
hose. Cover the fuel line connection with
an absorbent shop rag. Slowly disconnect
the fuel hose to minimize spilling. Do not
allow fuel to spill on hot engine parts and/or
on electrical connectors. Wipe off any fuel
spillage in the engine compartment. Fuel
is flammable and explosive under certain
conditions. Always disconnect battery or re-
move main fuse prior to working on the fuel
system. After performing a pressure test,
release the pressure.

— Always disconnect battery properly or remove
main fuse prior to working on the fuel system.
Refer to CHARGING SYSTEM section.

Fuel Rail and Hose

Pressure at fuel rail is supplied and controlled by
the electric fuel pump.

When a repair is completed, ensure that hose be-
tween fuel rail and fuel pump is properly secured
in the supports. Then, perform a fuel pressure
test. Referto FUEL SYSTEM.

To remove fuel rail, refer to FUEL INJECTORS in
this section.

/\ WARNING

Ensure to verify fuel line connections for
damage and that NO fuel line is disconnect-
ed prior to installing the tether cord cap on
the DESS post. Always perform the high
pressure test if any component has been
removed. The fuel pump is started and pres-
sure quickly builds-up each time the tether
cord cap is installed and the START/RER but-
ton is depressed (or rewind starter is pulled).

/A WARNING

Never use a hose pincher on injection system
high pressure hoses.

ELECTRICAL SYSTEM

It is important to check that the electrical system
is functioning properly:

— battery

— capacitor (manual start models)

- fuses

— relays

- DESS

— ignition (spark)

— ground connections

— wiring connectors.

It is possible that a component seems to operate
in static condition but in fact, it is defective. In
this case, the best way to solve this problem is
to remove the ariginal part and replace it with one
which is in good condition.

Never use a battery charger to substitute tem-
porarily the battery, as it may cause the ECM
{engine control module) to work erratically or not
to work at all. Check related-circuit fuse solidity
and condition with an chmmeter. Visual inspec-
tion could lead to false results.

/\ WARNING

All electrical actuators (injectors, fuel pump,
ignition coils and starter solenoid) are con-
tinuously supplied by the battery when the
start button is depressed or if engine is rotat-
ed (with the rewind starter). Always discon-
nect the tether cord cap and the battery pri-
or to disconnecting any electric or electronic
parts.

To perform verifications, use the Fluke 111 multi-
meter (P/N 529 035 868) should be used.

Pay particular attention to ensure that terminals
are not out of their connectors or out of shape.
The troubleshooting procedures cover problems
not resulting from one of these causes.

CAUTION: Ensure all terminals are properly
crimped on wires and connector housings are
properly fastened.
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Before r_eplacing an ECM, always check electr'ical TEMPERATURE SENSOR TABLE
connections. Make sure that they are very tight
and they make good contact and that they are TEMPERATURE RESISTANCE (OHMS)
corrosion-free. Check if wiring harness shows any CTS FOR
signs of scoring. Particularly check ECM ground °C °F ATS
connections. Ensure that contacts are good and GAUGE ECM
clean. A “defective module” could possibly be - 40 - 40 72412
repaired simply by unplugging and replugging the _ 30 99 28000 | 38681
ECM. The voltage and current might be too weak
to go through dirty wire terminals. Check careful- - 20 = & 14500 | 21529 734
ly if terminals show signs of moisture, corrosion - 10 14 9000 12431 474
or if they look dull. Clean terminals properly and
then coat them prior to assembling as follows: 0 32 5500 7418 314
If the newly replaced ECM waorks, try the old one 10 50 3500 4582 24
and recheck if it works. 20 68 2500 2919 149
Ensure tha‘t‘aH t—j;lectronic components are genuine 30 86 1750 1912 106
—any modification on the wiring harness may lead
to generate fault codes or bad operation. 40 104 1200 1284 77
NOTE: For diagnostics purposes, use the latest 50 122 875 883 56
B.U.D.S. software available from BOSSWeb. 60 140 600 622 42
Refer to EMS DIAGNOSTIC AND COMMUNICA-
TION TOOLS for proper connection instructions. 70 158 450 448 32

. 80 176 320 328 25
Resistance Measurement

) . , 90 194 239 245 19
When measuring the resistance with an chmme-
ter, all values are given for a temperature of 20°C 100 212 180 186 15
(68°F). The value of a resistor varies with the tem- 110 230 148 143
perature. The value for common resistor or wind-
ings (such as solenoid) increases as the temper- 120 248 119 12
ature increases. However, our temperature sen- 130 266 90 88
sors are NTC types (Negative Temperature Coef- 135 275 e
ficient) and work the opposite which means that
the value decreases as the temperature increas- 140 284 71
es. Use this table for sensor resistive values at 145 293 64
given temperature.
150 302 57
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The resistive value of a temperature sensor may
test good at a certain temperature but it might be
defective at other temperatures. If in doubt, try a
new Sensor.

Also remember this validates the operation of the
sensor at room temperature. It does not validate
the over temperature functionality. To test it, the
sensor could be removed from the engine/air si-
lencer and heated with a heat gun (ensure not to
heat excessively) while it is still connected to the
harness to see if the ECM will detect the high tem-
perature condition and generate a fault code.

A good test would be to put sensor in a container
filled with ice and water and measure resistance.
Then, boil water and read resistance again. Ac-
cording to the table above, an ATS value would be
approximately 5500 @ with ice/water (0°C (32°F))
and 180 @ with boiling water (100°C (212°F)).
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TEMPERATURE SENSOR TABLE Connector ldentification
RESISTANCE
TEMPERATURE (OHMS)
°E °F EGTS
- 40 - 40 170
- 20 -4 185
0 32 201
25 77 220
B0 122 239
100 212 276
A35C3SC
160 302 313 1. Egm connector “A”
g tor "B”
200 392 349 3. Enging}?/g?ﬁgeo;onnector
250 482 3856
300 572 420 ECM Connectors
350 662 404 Probing Recommended Procedure
400 762 488 The most recommended and safest method to
450 342 521 probe ECM connector terminals is to use the
00 932 =~ ECM adapter (P/N 420 277 010). This tool will
prevent deforming or enlarging terminals which
600 1112 618 would lead to bad ECM terminal contact creating
700 1292 679 intermittent or permanent problems.
800 1472 738
900 1652 795 O
1000 1832 849 .

%
B
&

Disconnect the desired connector from ECM and
reconnect on the tool connector. Probe required
terminals directly in the tool holes.
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A3BC3IUA

CAUTION: If not using the ECM adapter, probe
on top of terminal only. Do not try to probe in-
side terminal or to use a paper clip to probe in-
side terminal, it will damage the square-shaped
terminal and this could lead to improper func-
tion of the engine management system.

A32CCPA

PROBE ONLY TOP OF TERMINAL

Use this diagram to locate the pin numbers on
the ECM connector of the wiring harness when
performing tests.

R1503motr176A

TERMINAL IDENTIFICATION OF ECM CONNECTOR
(WIRING HARNESS SIDE)

CAUTION: Do not disconnect the ECM connec-
tor needlessly. They are not designed to be
disconnected/reconnected repeatedly.

mmr2006-132

Engine/Vehicle Connector

Use this illustration to locate the terminal numbers
on the engine/vehicle connector of the wiring har-
ness when performing tests.

A32C9IA

TERMINAL IDENTIFICATION OF ENGINE/VEHICLE
CONNECTOR (WIRING HARNESS SIDE)

Engine Wiring Harness

Al

A3ECAIA

ECM

CTS connector

EGTS connector (NOT USED)

Fuel injector connector (cylinder MAG side)
lgnition coil connector

Fuel injector connector (cylinder PTO side)
TPS connector

ATS connector

. Engine/vehicle connector

10.APS connector

11.KS connector

12.CPS connector

LN ALNS
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Resistance Test

Check continuity of the circuits according to the
wiring diagram in the WIRING DIAGRAMS section
of this manual.

If wiring harness is good, check the respective
sensor/actuator as described in this section.

Otherwise, repair the connectors, replace the
wiring harness or the ECM as diagnosed.
Removal

Remove air intake silencer.

Disconnect the wiring harness from all sensors/
actuators.

Disconnect the connector from the ECM.

Cut all locking tie which are holding the wiring har-
ness in position.

Remove complete wiring harness.

Installation

First connect the connector “A” to the ECM and
the engine/vehicle connector to the vehicle wiring
harness.

Reconnect the wiring harness to all sensors/
actuators and reinstall all locking tie that have
been removed.

NOTE: Pay attention not to mix the ignition coil
connector and the APS connector. Refer to the
illustration below for visual difference.

A35C42A

1. lgnition coil connector — open housing
2. APS connector — closed housing

Install all remaining parts, which have been re-
moved.

TESTING PROCEDURES

ELECTRIC FUEL PUMPS
Refer to FUEL SYSTEM.
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FUEL INJECTORS

NOTE: Two different types of fuel injectors per
cylinder are used.

A35C3ZA

1. MAG/PTO outer injectors (blue)
2. MAG/PTO inner injectors (brown)

Leakage Test and Fuel Flow
Measurement

Preparation
First ensure fuel pressure is within specifications.

The injectors and fuel rail have to be removed to-
gether from the engine. Do not remove injectors
from the fuel rail. Refer to FUEL INJECTOR RE-
PLACEMENT as necessary.

To ensure continuous fuel availability for the elec-
tric fuel pump, first fill up fuel tank prior to perform-
ing the following tests. This is required because
engine is not running to activate diaphragm fuel
pump with the crankcase pulses.

Leakage Test
Place each injector in a clean bowl.

Install the tether cord cap on the DESS post and
press the engine START/RER button to activate
the fuel pump.

Check for fuel leakage from the injector nozzle.
There should be less than 1 drop per minute. Per-
form the test for 2 minutes.

If not within specification, replace the fuel injec-
tor(s).

Fuel Injector Flow Measurement

Manual Start Models

To continuously supply the electric fuel pump for
the tests, an external 12 V battery is required. The
small battery on the vehicle is not sufficient.

All Models

Use an appropriate burette graduated for 25 mL
(.85 U.S. oz). The Pyrex® no 3075 (or equivalent)
works fine.
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A33CEVA

Place injector inside top of burette.

A33C5WA

Use B.U.D.S. software.

Install the tether cord cap on the DESS post and
press the engine START/RER button to wake up
the ECM.

Use appropriate wires and connect fuel pump di-
rectly to battery posts to continuously supply fuel
pump.

Energize the appropriate injector under Injector
Flow Measurement in Activation tab.

Energize each injector individually and measure
the gas volume injected. Quantity of gas must be
within the following specifications.

mmr2006-132

VOLUME OF FUEL
INJECTOR mL (U.S. oz)
Blue 16 = 1 (.64 = .03)
Brown 21 +£1.5(.71 = .03)

If an injector is out of specification, retestit 2 - 3
times. If it still fails, replace it.

If all injectors fail, it is unlikely a failure of injec-
tors. First ensure your reading from the burette
is appropriate (pay attention to the division lines).
Ensure fuel tank is full. Test for leaks in fuel sys-
tem, fuel pump pressure, filter condition (in-line
and in tank).

Properly reinstall parts.

Electrical Test

Voltage Test
Tether cord cap must be on DESS post.
Use B.U.D.S. software.

Energize the fuel injector from the Activation sec-
tion.

If the injector does not work, disconnect the plug
connector from the injector.

Install a temporary connector to the injector with
wires long enough to make the connection outside
the engine compartment and apply voltage (12 V)
to this test harness.

This will validate the injector mechanical and elec-
trical operation.

If it does not work, replace it. If it works, continue
procedure.

Woake up ECM using START button and measure
voltage between terminal 1 (of injector on harness
side) and battery ground.

If 12 V is read, disconnect connector “A" from the
ECM and check continuity of circuit as per follow-
ing table. If it is good, try a new ECM.

CIRCUIT NUMBER TERMINAL 2 OF
{(ECM CONNECTOR “A”") | INJECTOR HARNESS
A-15 MAG (outer)
A-33 PTO (outer)
A-14 MAG (inner)
A-30 PTO (inner)

If it does not read 12 V, check the corresponding
fusel(s), relay and continuity of circuit. If continuity
is faulty, repair wiring harness.
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Resistance Test

Disconnect the injector from the wiring harness
and check the resistance of the injector itself.

The resistance should be around 14.5 Q.
If resistance value is incorrect, replace the injector.

Reconnect the injector and disconnect the con-
nector “A" from the ECM as well as the engine/
vehicle connector.

Using a multimeter, check resistance value be-
tween terminals as shown in the table below.

If resistance value is incorrect, repair the wiring
harness/connectors or replace the wiring harness
between ECM connector and fuel injector.

Fuel Injector Replacement
Removal

Release the fuel pressure in the system using
B.U.D.S. Look in the Activation tab.

Disconnect fuel hose at the connector.

Wrap a rag around the hose end to prevent rail
draining.

e -Jn, .’3::‘:

ENGINE/VEHICLE CONNECTOR

COMPONENT CONTACT LOCATION

4 (Engine/vehicle
Fuel injector, MAG connector)
(outer) and A-15

(ECM connector)

3 (Engine/vehicle
Fuel injector, MAG connector)
{inner) and A-14

(ECM connector)

4 (Engine/vehicle
connector)
and A-33

(ECM connector)

Fuel injector, MAG
{outer)

3 (Engine/vehicle
connector)
and A-30

(ECM connector)

Fuel injector, MAG
(inner)

The resistance should be around 14.5 Q.

If resistance value is correct, check wiring of cor-
responding relay. If good, try a new ECM. Refer to
ENGINE CONTROL MODULE (ECM) elsewhere in

this section.
152

A35C3YA

1. Fuel rail
2. Fuel injectors

Disconnect wiring harness from the four fuel in-
jectors.

Remove the harness support from the fuel rail.

NOTE: It is not necessary to cut the tie raps of the
harness support.

Unscrew rail retaining nuts.

Gently pull rail up by hand, working each side
slightly at a time.

Pull rail out with fuel injectors.
Remove and discard injector spacers in cylinders.

A35C3Z8

FUEL RAIL AND INJECTORS
1. Fuel infector

2. Infector clip

3. O-ring
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Remove the injector clip. Fuel injector can be eas-
ily pulled out of the fuel rail.

Installation

For the installation, reverse the removal proce-
dure. Pay attention to the following details.

NOTE: Pay attention not to mix up the inner and
outer injectors. Refer to table and illustration
above.

Replace O-rings with new ones.

NOTE: A thin film of engine oil should be applied
to O-rings to ease fuel injector installation in fuel
rail and cylinders.

Install new injector spacers in cylinders using
pusher (P/N 529 036 036).

NOTE: Install new spacers every time injectors
are installed.

Insert injectors with your hand. Do not use any
tool. Ensure clip and injector are properly in-
stalled.

Torque rail retaining nuts to 10 Nem (89 Ibfein).

When installing fuel line connector to the fuel rail,
put some oil on the O-ring to ease installation.

Attach the harness support to the fuel rail.

Add dielectric grease (P/N 293 550 004) to injector
electrical connector.

Reconnect fuel injector connectors.

NOTE: The grey colored connectors are for cylin-
der MAG side.

A32CCSA

1. Locking ties

/A WARNING

Perform a fuel high pressure test and ensure
that there is no leak. Referto FUEL SYSTEM.

ENGINE CONTROL MODULE
(ECM)

A3ECA0A

1. Harness support
2. Grey fuel infector connectors — MAG
3. Black fuel injector connectors — PTO

mmr2Q06-132

General
ECM SUPPLY PINOUT
FUNCTION PIN
Power (Vdc) 11
Signal from voitage regulator
to wake up ECM at cranking 36
{manual start only)
Ground 1, 2, 9; 32. 4]

Prior to replacing a suspected ECM, ensure that all
the recommendations in the general introduction
of this section have been followed.

IMPORTANT: When the ECM is replaced, the
tether cord cap(s) and the Closed Throttle must
be reprogrammed/reset. Refer to their specific
section for adjustment.

To allow transferring the previous recorded infor-
mation from the old ECM to the new one, use the
B.U.D.S. software. Use Replace ECM inthe ECM
menu. Follow instructions provided by the help
system.

NOTE: If the old ECM can still communicate, it
must be read inside B.U.D.S. prior to removing it
from the vehicle to carry vehicle information and
history to the new ECM.

ECM Replacement
Disconnect battery cables.
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/A WARNING

Battery BLACK (-) cable must always be dis-
connected first and connected last.

Disconnect both connectors from ECM.

A33I0HA 2

1. ECM
2. Retaining screws

Unscrew all retaining screws and remove the en-
gine ECM from its support.

Install the new ECM to the support.

Reconnect ECM connectors to ECM, and then bat-
tery cables.

Transfer the data from the previous ECM to the
new one using B.U.D.S. then proceed with the
required resets and reprogram tether cord cap(s),
if you were unable to transfer the data.

NOTE: If data cannot be transferred, manually en-
ter information in Vehicle tab.

After performing the required resets, ensure to
clear all faults from the newly replaced ECM.

Start the engine and increase engine speed above
6000 RPM to be sure no fault appears.
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THROTTLE BODY

A3EC3VA

1. Throttle body

2. Throttle cable attachment
3. Throttle plate

4. TPS

Mechanical Inspection

Check that the throttle plate moves freely and
smoothly when depressing throttle lever.

IMPORTANT: The throttle body is designed to be
tamper proof. Changing the zero position stop
screw or synchronization screw or modifying
them in any way will not increase performance
but may cause poor startability and erratic idling.

Before replacing any part, check the following as
these could be causing the fault. Perform the test
while the engine is not running.

— Throttle cable adjustment too tight. Not return-
ing fully to idle stop.

— Throttle body idle set screw is loose or worn.

— Throttle plate is loose, worn or damaged.

— TPS is loose.

— Corroded or damaged wiring or connectors.

— Throttle body or ECM has been replaced and the
Closed Throttle reset has not been performed.

Electrical Inspection

Refer to THROTTLE POSITION SENSOR (TPS) in
this section.

Replacement

Removal
To remove the throttle body from engine, proceed
as follows:

— Disconnect connectors from ATS (Air Tempera-
ture Sensor) and APS (Air Pressure Sensor).

- Remove air intake silencer from throttle body.
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- Install hose pinchers (P/N 225 000 076) on inlet
and outlet coolant hoses connected to throttle
bodly.

— Disconnect fuel line.

— Remove clamps and hoses for throttle body
heating from nipples.

— Disconnect connector from TPS.
— Disconnect throttle cable.
- Unscrew retaining clamps of throttle body.

A35C3WA

1. Throttle body
2. Clamp

— Slightly pull throttle body out.

Installation

Installation of the new throttle body is the reverse
of the removal procedure. Pay attention to the
following details.

Make sure that the retaining clamps are positioned
as shown in the following illustration.

AJBCIXA

A, PTO side — 70°
B. MAG side — 55°

Refill engine coolant. If an important quantity of
coolant was spilled, bleed cooling system. Refer
to COOLING SYSTEM section.
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Adjustment

Throttle Body Synchronization

CAUTION: It is not allowed to perform any
change on the synchronization screw.

Before installation, clean throttle plates and bores
with pulley flange cleaner (P/N 413 711 809).

NOTE: The throttle body is designed as a single
part for both cylinders. No synchronization is re-
quired as it has already been done at the factory.
However, proceed with throttle cable and closed
TPS adjustments as described below.

-
A32CaLA

THROTTLE BODY
1. Zero position stopper screw

CAUTION: It is not allowed to perform any
change on the zero position stopper screw.

The adjustment of the zero position stopper screw
is optimized by the throttle body manufacturer and
locked to prevent any modification.

CAUTION: Never attempt to adjust the zero po-
sition stopper screw (the capped one) or the
idle speed adjustment would be impaired. Be-
sides, no adjustment could be performed by
the dealer nor the factory to correct the zero po-
sition stopper screw. The throttle body would
need to be replaced.
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mmr2006-078-001_a

TYPICAL
1. ldle speed screw
2. Zero position stopper screw

CAUTION: Do not alter or tamper with throttle
cable adjustment or routing. It may cause poor
startability and erratic idling.

The only screw that has to be adjusted is the idle
speed screw and it has to be adjusted only with
the closed throttle reset procedure or for high al-
titude application. This has to be done only if the
ECM or throttle body are replaced or if screw has
been tampered with by mistake. Referto THROT-
TLE POSITION SENSOR (TPS) in this section.

Throttle Cable Adjustment

Handlebar and throttle cable must be at their nor-
mal position.

Adjust top nut to have a small cable free-play at
idle position.

Tighten bottom nut to 4.5 Nem {40 [bfein).

166

A32CTRA

Cable sheath
Upper nut

Lock washer
Lower nut

Throttle lever
Adjusting screw
Pull in this direction

NOO AW =

Activate the throttle lever a few times. Make
sure throttle cam of throttle body rests against
idle speed screw without any tension on the
cable.

Use B.U.D.S. software.

Perform the wide open verification. In Monitor-
ing tab check if throttle opening is within 82° to
86° when in wide open position on throttle lever.

Closed Throttle Reset

Perform the Closed Throttle reset as described in
THROTTLE POSITION SENSOR (TPS) below.

THROTTLE POSITION SENSOR
(TPS)

General

The throttle position sensor (TPS) is a potentiome-
ter that sends a signal to the ECM which is propor-
tional to the throttle shaft angle.
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A32C3RA

TYPICAL — THROTTLE POSITION SENSOR (TPS)

IMPORTANT: Prior to testing the TPS, ensure
that mechanical components/adjustments are
adequate according to THROTTLE BODY above.

The ECM may generate several fault codes per-
taining to the TPS. Refer to EMS DIAGNOSTIC
AND COMMUNICATION TOOLS for more infor-
mation.

Wear Test

While engine is not running, activate throttle and
pay attention for smooth operation without physi-
cal stops of the cable.

Use B.U.D.S. software.

Use the Throttle Opening display under Monitor-
ing.

Slowly and regularly depress the throttle. Ob-
serve the needle movement. [t must change
gradually and regularly as you move the throttle.
If the needle “sticks”, bounces, suddenly drops
or if any discrepancy between the throttle move-
ment and the needle movement is noticed, it
indicates a worn TPS that needs to be replaced.

Voltage Test

Check the voltage output from ECM to the throttle
position sensor.

Disconnect plug connector from throttle position
sensor. To unlock connector, insert a small screw-
driver between the folded tab. To see the con-
nector terminal locations, temporarily remove the
connector shield joining the harness.

Install the tether cord cap, turn OFF engine cut-out
switch and push START/RER button momentarily
to activate the ECM.

Connect a voltmeter between terminal 1 and 2 in
the wiring harness.
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Voltage should be 5 V.

Check the continuity between terminal 3 on wiring
harness TPS connector and terminal 24 on wiring
harness ECM connector.

If tests are good, replace the TPS.

If voltage tests are not good, continue to check
the resistance of the rest of the TPS circuit.

Resistance Test
Reconnect the TPS.
Disconnect the connector “A"” from the ECM.

Using a multimeter, check resistance value as per
the following table.

THROTTLE | WIDE OPEN
ECM CONNECTOR IDLE THROTTLE
POSITION | POSITION
TERMINAL| TERMINAL RESISTANCE Q
A-24 A-25 2500 1000
A-25 A-39 1600 - 2400 | 1600 - 2400
A-24 A-39 1000 2500

NOTE: The resistance value should change
smoothly and proportionally to the throttle move-
ment. Otherwise, replace TPS.

If resistance values are correct, try a new ECM.
Refer to ENGINE CONTROL MODULE (ECM) in
this section.

If resistance values are incorrect, replace TPS.

Replacement

Remove the throttle body as described above.
Loosen two screws retaining the TPS.
Remove TPS.
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A32C9RB

TYPICAL — THROTTLE BODY
1. Throttle position sensor (TPS)
2. Screws

Install the new TPS.

Apply Loctite 243 on the TPS retaining screws,
then torque to 3 Nem (27 |bfein).

Reinstall remaining removed parts.

Proceed with the Closed Throttle Reset. See be-
low.

Closed Throttle Reset

Ensure throttle body synchronization and throttle
cable are properly adjusted prior to performing this
setting.

NOTE: This operation performs a reset of the val-
ues in the ECM.

This reset is very important. The setting of the
TPS will determine the basic parameters for all
fuel mapping and several ECM calculations in idle
speed control of the engine.

NOTE: Reset must be done each time the throttle
position sensor (TPS) is loosened or removed or
throttle body or ECM is replaced.

CAUTION: An improperly set TPS may lead to
poor engine performance.

Use the B.U.D.S. software to perform this adjust-
ment.

Unscrew idle speed screw until there is no
contact between stop lever and stopper screw
(capped screw). If necessary, loosen the throttle
cable. Open throttle approximately one quarter
then quickly release. Repeat 2 - 3 times to settle
throttle plate.
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mmr2006-078-001 _a

1. Idle speed screw
2. Zero position stopper screw

Push the Reset button in the Setting section of
B.U.D.S.

Re-power up the ECM by pushing the START/RER
button momentarily.

The throttle opening displayed in B.U.D.S. should
be 0.00 (0.1 maximum).

If TPS is not within the allowed range while reset-
ting the Closed Throttle, the ECM will generate a
fault code and will not accept the setting.

Now, the idle speed screw has to be adjusted.
To do this, screw in the idle speed screw until
B.U.D.S. throttle opening displays value as per fol-
lowing table.

VALUE

MODEL ABOVE 1800 m
AT SEA LEVEL “50cin il

Mach Z 4.8° NA.

Summit 4.6° 5.0°

If throttle cable has been loosen during the proce-
dure, adjust throttle cable.

Start engine and make sure it operates normally
through its full engine RPM range. If fault codes
appear, refer to EMS DIAGNOSTIC AND COM-
MUNICATION TOOLS for more information.

CRANKSHAFT POSITION
SENSOR (CPS)

NOTE: The CPS is used for forward and reverse.
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A35C43A

1. CPS connector

NOTE: Take into account that a CPS fault can be
triggered by missing encoder wheel teeth. First
check fault codes then check the teeth condition
if necessary. See below.

Disconnect CPS wiring harness connector. Probe
terminals coming from CPS while cranking engine.
Voltage should be within 1 - 2 Vac. Otherwise,
inspect wiring and replace CPS if wiring is good.

Resistance Test

Disconnect the CPS plug connector from the
wiring harness and check the resistance of the
sensor itself.

The resistance should be between 190 Q and
300 Q.

Otherwise, replace the CPS.

If resistance tests good, reconnect the CPS and
disconnect the connector "A” on the ECM.
Using a multimeter, recheck resistance value be-
tween terminals 5 and 19.

If resistance value is correct, try a new ECM. Re-
ferto ENGINE CONTROL MODULE (ECM) in this
section.

If resistance value is incorrect, repair the connec-
tors or replace the wiring harness between ECM
connector and the CPS.
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Replacement
Remove muffler.

Disconnect connectors and remove the rewind
starter, then the magneto flywheel. Refer to
MAGNETO SYSTEM.

Remove CPS.

v

4

A35Ca4A

1. CPS inside crankcase

When installing new CPS apply Loctite 5310
(P/N 293 800 081) between CPS and crankcase.

Apply Loctite 243 on the CPS retaining screws,
then torque to 8 Nem (71 Ibfein).

Reinstall remaining removed parts.

AIR TEMPERATURE SENSOR
(ATS)

A35C3RA

1. Air temperature sensor (ATS)

Resistance Test

Disconnect the plug connector from the ATS and
check the resistance of the sensor itself.
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Refer to ELECTRICAL SYSTEM at the beginning
of this section to find the corresponding resistance
value for this sensor temperature.

If out of specification, replace the sensor.

If resistance tests good, reconnect the ATS and
disconnect the connector “A” on the ECM.

Using a multimeter, recheck resistance value be-
tween terminals 7 and 21.

If resistance value is correct, try a new ECM. Re-
fer to ENGINE CONTROL MODULE (ECM) in this
section.

If resistance value is incorrect, repair the connec-
tors or replace the wiring harness between ECM
connector and the ATS.

Replacement
Unplug ATS connector.
Pull the ATS out of the air intake silencer.

Spray soapy water on grommet. Install grommet
on air intake silencer then push the sensor in
place.

Reconnect it.

EXHAUST GAS TEMPERATURE
SENSOR (EGTS)

NOTE: The sensor is installed on Summit SDI but
is not used unless a sea-level calibration has been
installed with B.U.D.S. software.

mmr2006-132-001_a

1. Muffler
2. Exhaust gas temperature sensor (EGTS)

Resistance Test

Unplug connector from EGTS and check resis-
tance of sensor.
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Resistance should be 210 Q at 20°C (68°F).
Otherwise, replace EGTS sensor.

If resistance tests good, reconnect the EGTS and
disconnect the connector “"A” from ECM.

Using a multimeter, recheck resistance value be-
tween terminals 10 and 26.

If resistance value is correct, try a new ECM. Re-
fer to ENGINE CONTROL MODULE (ECM) else-
where in this section.

If resistance value is incorrect, repair/replace
wiring harness between ECM connector and
EGTS sensor.

Replacement
Disconnect EGTS connector and remove EGTS.

Apply Loctite 518 on threads of the EGTS then
install.

Replug connector.

mmr2006-132
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COOLANT TEMPERATURE
SENSOR (CTS)

8=

7

1. Coolant temperature sensor (CTS)

Resistance Test

Disconnect the plug connector from the CTS and
check the resistance of the sensor itself.

A32C9WA

The resistance between terminal 1 and 2 is used
for temperature gauge.

Refer to ELECTRICAL SYSTEM at the beginning
of this section to find the corresponding resistance
value for this sensor temperature.

If out of specification, replace the sensor.

The resistance between terminal 3 and 4 is used
for the ECM.

Refer to ELECTRICAL SYSTEM at the beginning
of this section to find the corresponding resistance
value for this sensor temperature.

If out of specification, replace the sensor.

If resistance tests good, reconnect the CTS and
disconnect the connector “A" on the ECM as well
as the engine/vehicle connector.

mmr2006-132

A32C3IC

ENGINE/VEHICLE CONNECTOR

Using a multimeter, recheck resistance value be-
tween terminals 5 and 6 on engine/vehicle con-
nector. This resistance is used for temperature
gauge.

Refer to ELECTRICAL SYSTEM at the beginning
of this section to find the corresponding resistance
value for this sensor temperature.

Recheck also resistance value between terminals
11 and 27 on ECM connector “"A". This resistance
is used for ECM.

Refer to ELECTRICAL SYSTEM at the beginning
of this section to find the corresponding resistance
value for this sensor temperature.

If resistance value is correct, try a new ECM. Re-
fer to ENGINE CONTROL MODULE (ECM) in this
section.

If resistance value is incorrect, repair the connec-
tors or replace the wiring harness between ECM
connector and the CTS.

Replacement
Drain cooling system.
Disconnect CTS connector and remove CTS.

Apply Loctite 5910 on the new CTS and torque to
12 Nem (106 Ibfein).

Reinstall remaining removed parts.

Refill engine coolant and bleed cooling system.
Refer to COOLING SYSTEM section.
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AIR PRESSURE SENSOR (APS)

A35C3SE

INSIDE LH SIDE PANEL
i. Air pressure sensor (APS)

Ensure sensor is correctly installed on air intake si-
lencer. Otherwise, the APS could generate a fault
code. Remove sensor and check for oil or dirt on
its end and if problem persists, check the wiring
harness. Perform the following tests.

Voltage Test
Check the voltage output from ECM to the APS.

Install the tether cord cap, turn OFF engine cut-out
switch and push START/RER button momentarily
to activate the ECM.

Disconnect plug connector from APS and connect
a voltmeter between terminal 1 and 2 of wiring
harness.

Voltage should be 5 V.

Check the continuity between terminal 3 on APS
connector and terminal 18 on ECM connector.

If tests are good, replace the APS.

If tests are not good, continue to check the conti-
nuity of the rest of the APS circuit on the harness.

Disconnect the connector “A" from the ECM.

Using a multimeter, check continuity of circuits as
per following table.

Otherwise, repair the connectors or replace the
wiring harness between ECM connector and the
APS.

Replacement

Disconnect APS connector and remove the APS.
The ATS is retained with a screw.

Install the new APS.

KNOCK SENSOR (KS)

A32C9ZA 1

CIRCUIT NUMBER

A3 Terminal 1
A4 Terminal 2
A-18 Terminal 3

If wiring harness is good, try a new ECM. Refer to
ENGINE CONTROL MODULE (ECM) in this sec-
tion.
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TYPICAL
1. Knock sensor (KS)

Dynamic Test

Lift rear of vehicle off the ground and support it
with a wide-base mechanical stand.

Use B.U.D.S. software.

Monitor the knock sensor using the Faults sec-
tion.

Start the engine and bring engine RPM above
6000 RPM. If no fault code occurs, the knock
sensor is good.

Otherwise, do the following.

Ensure sensor and head contact surfaces are
clean and mounting bolt and washer are correct
and properly torqued down.

Check the knock sensor circuit on wiring harness.

Disconnect the connector from knock sensor har-
ness.

Disconnect connector “A” form the ECM and
check continuity of circuit as per following table.

mmr2006-132
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CIRCUIT NUMBER

(ECM CONNECTOR <&~ | KS CONNECTOR

A-22 Terminal 1

A-8 Terminal 2

If test is not good, repair the connector or replace
the wiring harness between ECM connector and
knock sensor.

Replacement

Unscrew and remove knock sensor from cylinder
head.

Clean contact surface, apply Loctite 5910 (P/N 293
800 081) on both contact surfaces on the knock
sensor then install the new sensor.

CAUTION: Install screw and torque it within
10 minutes to prevent the sealant to dry be-
fore torquing. A dried sealant before torquing
would impair the knock sensor operation.

Torque screw to 20 Nem (15 |bfeft).

CAUTION: Improper torque might prevent sen-
sor to work properly and lead engine to severe
damage of internal components.

Replug connector.

CAPACITOR
Manual Start Models

A35C3SD

1. Capacitor

/\ WARNING

Capacitor may be charged. Once discharged,
a transient recovery voltage may be generat-
ed in the capacitor after a while. Always dis-
charge capacitor before servicing.

Removal
Remove the main fuse.

mmr2006-132

Connect a test light to capacitor terminals during
a complete minute to discharge capacitor.

/\ WARNING
Do not short-circuit both capacitor terminals.

Disconnect capacitor terminals and unfasten ca-
pacitor.

Inspection

Visual Inspection

Check for pin holes in the pressure relief valve on
top of capacitor. If any pin hole is present, discard
capacitor.

Charge Hold Test

Connect a 12 V test lamp to capacitor terminals
during a complete minute to discharge capacitor.

Connect a switch (in OFF position) betweena 12V
battery positive post and the capacitor positive
post. Connect the battery negative post to the
capacitor negative post. Turn on the switch for
2 seconds. Disconnectthe capacitor from the bat-
tery.

Note battery voltage.

/\ WARNING

Always respect the polarity when connecting
the capacitor.

Wait 5 minutes, then measure capacitor voltage.
[t must be within 1V maximum of battery voltage.

If in doubt, proceed with the following residual
voltage test.

Residual Voltage Test

Connect a 12 V test lamp to capacitor terminals
during a complete minute to discharge capacitor.

Connect a switch (in OFF position) betweena 12V
battery positive post and the capacitor positive
post. Connect the battery negative post to the
capacitor negative post. Turn on the switch for
2 seconds. Disconnect the capacitor from the bat-
tery. Note battery voltage.

/\ WARNING

Always respect the polarity when connecting
the capacitor.

Connect a switch (in OFF position) and a 300
5 W resistor to the capacitor. Turn on the switch
for 12 seconds + 1 second of discharge.
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Residual voltage after 12 seconds + 1 second of
discharge must be above 5 volts.

Installation

Connect a 12 V test lamp to capacitor terminals
during a complete minute to discharge capacitor.

Make sure main fuse is removed.
Install the capacitor.

Make sure to connect BLACK wire to negative ter-
minal and RED/WHITE to positive terminal.

/\ WARNING

Always respect the polarity when connecting
the capacitor.

Install the main fuse.

CAPACITOR RELAY (R4)
Manual Start Models

Voltage Test

Position the RED probe on the terminal 30 and the
BLACK probe on the terminal 87a.

A3I3EIKA

1. Terminal 30
2. Terminal 87a

A continuous signal should be audible. If not, re-
place the relay.

If a signal is audible, apply 12 volts on terminals
85 and 86 then place the RED probe on terminal
30 and the BLACK on the terminal 87.

RELAY 4
TEST COIL CONTACT
e e s
RESISTANCE — —
VOLTAGE 10.5 t0 13.5 Vde 00.0 to 0.10 Vdc
NOTE Engine idling Engine idling
{1500 to 1600 RPM) | (1500 to 1600 RPM)

Continuity Test
Remove the relay from vehicle.

Using the Fluke 111 multimeter (P/N 529 035 868),
select the beeper position.

MINMAX  RANGE

— |

HOLD

AZ3ETJA
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A3ZEILA

1. Terminal 30
2. Terminal 87
3. Terminal 85
4. Terminal 86

The continuous signal should be audible. If not,
replace the relay.

RELAY R1
Voltage Test

RELAY 1
TEST COIL CONTACT
wie coon | MEICERLE | FETE
RESISTANCE == =
VOLTAGE 10.5 t0 13.5 Vdc 00.0 to 0.10 Vdc
NOTE Engine idling Engine idling
(1500 to 1600 RPM) | (1500 to 1600 RPM)
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Continuity Test

Refer to CAPACITOR RELAY (R4) for the continu-
ity test procedure.

IGNITION COIL
Refer to IGNITION SYSTEM,

E-RAVE ACTUATOR
Refer to E-RAVE SYSTEM.
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Subsection 01 (IGNITION SYSTEM)

IGNITION SYSTEM

SERVICE TOOLS

Description Part Number Page
digital/inductive type tachometer ......ccccccv e, 529 014 500 oo 171
multimeter FIUKE TT7T e 529035868 ..ooooeeieiiiiei 167
SERVICE PRODUCTS

Description Part Number Page
ANTISEIZE [UBTICANT v visnmtisssminn i veivs s sass sanss 599 soivs 7938 B0 070 s 168

GENERAL

NOTE: On applicable models, it is a good practice
to check for fault codes using B.U.D.S. software
as a first troubleshooting step. Refer to EMS DI-
AGNOSTIC AND COMMUNICATION TOOLS.

Ignition System Testing Sequence

In the case of ignition problems, check the follow-
ing in the prescribed order until the problem can
be solved.

1. Spark plugs.

Fault codes.

Ignition coil.

DESS post.

Engine cut-out switch.
Crankshaft Position Sensor (CPS).

SRS SEANN

Intermittent Ignition Problems

Itis difficult to make a diagnostic in the case of in-
termittent ignition problems. Thus, problems oc-
curring only when the engine operating tempera-
ture is normal must be checked in similar condi-
tions.

Using the latest B.U.D.S. software version avail-
able on BOSSWeb, verify which fault codes oc-
curred. Refer to EMS DIAGNOSTIC AND COM-
MUNICATION TOOLS for complete list of codes.

Analysis of Readings

Resistance Readings

For best results, use the multimeter Fluke 111
(P/N 529 035 868).

mmr2006-133

529 035 868

Place multimeter selector switch to Q in order to
measure resistance. Readings must be within the
indicated range. Otherwise, the part is consid-
ered to be defective and must be replaced.

CAUTION: When taking measurements, it is
useless to try to start the vehicle since readings
would then be distorted.

PROCEDURES
SPARK PLUG

Removal
First unscrew the spark plug 1 turn.

Clean the spark plug and cylinder head with pres-
surized air, then completely unscrew.

/\ WARNING

Whenever using compressed air, always
wear protective eye wear.

167



Section 06 ELECTRICAL SYSTEM
Subsection 01 (IGNITION SYSTEM)

Spark Testing

During this operation, it is important to use the
snowmobile spark plug and not a new one. Bring
the plug in contact with the engine. Pull rewind
starter. If no spark is produced, replace the spark
plug with a new one and do the test again.

Installation

Prior to installation make sure that contact sur-
faces of the cylinder head and spark plug are free
of grime.

CAUTION: Do not adjust electrode gap of ECS

type spark plug.

1. Apply antiseize lubricant (P/N 293 800 070)
over the spark plug threads to prevent possi-
ble seizure.

2. Hand screw spark plug into cylinder head and
tighten with a torque wrench and a proper
socket.

ADDEOBA

TYPICAL
1. Proper socket
2. Improper socket

Use the following table to torgue the spark plugs.

A33I0AB

TORQUE
ENGINE SPARKPLUG | . "iibfef)
995 SDI NGK 27 (20)

IGNITION COIL

NOTE: The ECM energizes the primary side of
each ignition coil individually. It can detect if the
double ignition coil is connected. Otherwise a
trouble code will appear upon starting.

168

1. lgnition coil

Test with B.U.D.S.
Use the B.U.D.S. software.

Energize the ignition coil from the Activation sec-
tion.

You should hear the spark occurring. In doubt, use
an inductive spark tester or a sealed tester — avail-
able from after-market tool/equipment suppliers —
to prevent spark occurring in the engine compart-
ment.

Voltage Test

/\ WARNING

When disconnecting coil from spark plug, al-
ways disconnect coil from main harness first.
Never check for engine ignition spark from
an open coil and/or spark plug in the engine
compartment as spark may cause fuel vapor
to ignite.

Disconnect the plug connector from the ignition
coil and check the voltage supplied by the battery.
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A32CABA

Install tether cord cap on the DESS post and push
the START/RER button momentarily to activate
the ECM.

Check voltage between terminal 2 of ignition
coil connector on the wiring harness and battery
ground.

Battery voltage should be present (approx. 12 V).

If 12 Vis NOT read, check continuity between ter-
minal 2 of ignition coil and the corresponding fuse.
Otherwise repair wiring harness.

If 12 V is read, disconnect the connector A from
the ECM and check the continuity of appropriate
circuit 41 (cylinder 1) or 1 (cylinder 2) and of ignition
coil connector, pin 3 and pin 1 respectively.

A32C8NC

ECM CONNECTOR

If wiring harness is defective, repair the connector
or replace the wiring harness between ECM con-
nector and the ignition coil.

If wiring harness is good, test resistance of prima-
ry winding of ignition coil.

Resistance Test
Remove spark plug cables from ignition coil.

mmr2006-133

Using a multimeter, check the resistance of prima-
ry winding.

NOTE: The secondary winding can not be mea-
sured with an ohmmeter. Try a new double igni-
tion coil if necessary.

A32CCRA

1. Terminal 1a
2. Terminal 15
3. Terminal 1b

For primary winding, check the resistance be-
tween terminal 15 and terminal 1a (cylinder 1)
of the ignition coil and between terminal 15 and
terminal 1b (cylinder 2) respectively.

The resistance should be between 0.40 and
1.15 Q at 20°C (B68°F).

NOTE: An ignition coil with good resistance mea-
surement can still be faulty. Voltage leak can oc-
cur at high voltage level which is not detectable
with an ohmmeter. Replacing the ignition coil may
be necessary as a test.

If the resistance of one of both windings is not
good, replace the ignition coil.
/A WARNING

Always reconnect ignition coil cables at the
same spark plugs where they come from.

Otherwise, severe backfire may occur with
possible damage to exhaust system compo-
nents.

DESS POST
Refer to DESS SYSTEM.
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ENGINE CUT-OUT SWITCH

Check the condition of engine cut-cut switch as

follows.
TEST OPEN CIRCUIT CONTINUITY
TEST BLACK/YELLOW | BLACK/YELLOW
PROBES |and BLACK wires| and BLACK wires
RESISTANCE OL. 0to 0.5
VOLTAGE — —
Engine cut-out Engine cut-out
NOTE switch must be | switch must be in
in RUN position STOP position

CRANKSHAFT POSITION
SENSOR (CPS)

Refer to ENGINE MANAGEMENT.

ENGINE CONTROL MODULE
(ECM)

Before replacing an ECM, refer tc ENGINE MAN-
AGEMENT section.

ADJUSTMENT
IGNITION TIMING

Normally ignition timing adjustment should not be
required. [t has been set at factory and it should
remain correctly adjusted since every part is fixed
and not adjustable. The only time the ignition tim-
ing might have to be changed would be when re-
moving and reinstalling the magneto housing, re-
placing the crankshaft, the magneto flywheel, the
CPS or the ECM. If the ignition timing is found
incorrect, first check for proper crankshaft align-
ment. This might be the indication of a twisted
crankshaft. Referto LEAK TEST AND ENGINE DI-
MENSION MEASUREMENT.

The ignition timing can be checked with either the
engine hot or cold. Also, the ignition timing is to
be checked at 4000 RPM with a timing light.

Scribing a Timing Mark
e (Clean the area around the MAG spark plug, and
remove it.

e |nstall the TDC gauge in the spark plug hole,
(magneto side) and adjust as follows:

— Position the MAG piston at approximately
TDC.
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A32CI9GA

TYPICAL
1. TDC gauge on MAG side

- Assemble the gauge to the adaptor and tight-
en the roller lock nut. Do not tighten the
adaptor lock nut.

- Screw the adaptor into the spark plug hole
and tighten to prevent movement in the plug
hole.

- Position the dial face toward the PTO. Move
the gauge down until the needle just begins
to move, then move down a further 5 or
6 mm (approximately 1/4 in). Tighten adap-
tor lock nut by hand.

* Locate the piston TDC position as follows:

— Slowly rotate the drive pulley back and forth
across TDC while observing the needle.
Note that the needle stops moving only as
the piston is changing direction.

— Rotate the dial face so that «0» is in line with
the needle when it stops moving.

- Again, slowly rotate the drive pulley back and
forth across TDC and adjust the dial face to
«0», until the needle always stops exactly at
«0» before changing direction.

— «0» now indicates exact TDC.

¢ Rotate the drive pulley counterclockwise, one-
quarter turn then carefully rotate it clockwise
until the needle indicates the specified mea-
surement, indicated in TECHNICAL SPECIFICA-

TIONS.

e With the TDC gauge indicating specified timing,
trace reference marks as follows.

— Choose a tooth onring gear that is the closest
to engine support.

— Trace a line on this tooth.

— Trace a line on engine support and align it
with the previous tooth.
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A29EQUA
— TYPICAL

mmr2006-080-100_a
Step 1: Tt i tooth closest to engi rt ot i ;
sggg & ceooaie 37,-9,?3 e The timing mar.ks.m_ust _be aligned. If such is not

the case, note if timing is retarded or advanced.
Remove TDC gauge.

ENGINE TOLERANCE

Checking Ignition Timing 995 SD! + 05°

To check the ignition timing proceed as follows:

/A WARNING

Place ski tips against a wall, raise rear of ve-
hicle on a stand, so that track does not con-
tact the ground. Do not allow anyone in front
of or behind the vehicle while engine is run-
ning. Keep clear of track and do not wear
loose clothing which can get caught in mov-
ing parts.

Connect the timing light pick-up to a spark plug
cable on MAG side.

Connect the digital/inductive type tachometer
(P/N 529 014 500) on same spark plug cable.

r2006-0_,b
NOTE: To give you an idea to what a degree rep-

resents in relation to the mark position, see the
following illustrations.

FO1B1GA

TACHOMETER

Start the engine and point timing light on timing
mark. Bring engine to 4000 RPM for a brief in-

stant.
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mmr2006-080-100_c

A3BC25A

TIMING RETARDED BY ABOUT 1°

mmr2006-080-100_d

TIMING ADVANCED BY ABOUT 1°
Changing Timing

Use the B.U.D.S. software.
Uses the Setting tab to change the ignition timing.

172

Detailed information about the B.U.D.S. software
and its usage is available under its Help section.
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CHARGING SYSTEM

SERVICE TOOLS

Description Part Number Page
CHMIP PlBIS coiiiiiiiiiiiieiiii it bbb ae e ee e neaeaens H29088, F30 omsarrmrp s S 179
multimeter FIUKE 11T .o BZOBE BBE ,.uuesnersimsmirinnssosnssssimanaunssbans 173
SERVICE PRODUCTS

Description Part Number Page
silicone dielecricgrease vcumnsimmsmumassmssimmnm s 293 B0 H0A. uvsnsisivumepsassviss 178-179

GENERAL

NOTE: On applicable models, it is a good practice
to check for fault codes using B.U.D.S. software
as a first troubleshooting step. Refer to EMS DI-
AGNOSTIC AND COMMUNICATION TOOLS.

Voltage measurements are always taken upon en-
gine cranking. Readings when the engine is run-
ning would be higher than specified range. Part
temperature must be approximately 20°C (68°F)
(room temperature), otherwise readings could be
distorted.

CAUTION: When taking measurements, it is
useless to try to run the engine since readings
would then be distorted.

When testing the different magneto components,
it is important to take into consideration that read-
ing vary according to the force applied onto the
manual starter. Itis therefore important to employ
enough force upon each trial.

The reading must be 3 times within or above the
range indicated in the corresponding table. If the
reading is too low, the part is considered to be
defective and must be replaced.

For best results, use the multimeter Fluke 111
(P/N 529 035 868).

mmr2006-134

529 035 868

Place the selector switch of the multimeter to
the appropriate position for the tests. Readings
must be within the indicated range. Otherwise,
the part is considered to be defective and must
be replaced.

It is difficult to make a diagnostic in the case of in-
termittent ignition problems. Thus, problems oc-
curring only when the engine operating tempera-
ture is normal must be checked in similar condi-
tions.

In most cases when problems are caused by tem-
perature or vibrations, these can only be solved by
replacing parts. Most problems cannot be detect-
ed when the engine is stopped.

As a matter of fact, more that one component can
be defective. As a result, if the problem remains
although a part was replaced, start over the whole
verification from the beginning in order to identify
the other defective component.
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PROCEDURES

CHARGING FUSE
The 30 A fuse is located on the battery.

A33EQEA 1

ELECTRIC START MODELS
1. Charging system fuse

mmrZ{06-084-005_a

MANUAL START MODELS
1. Charging system fuse

VOLTAGE REGULATOR/
RECTIFIER

NOTE: The regulator/rectifier could be the culprit
of a blown charging system fuse. To check, sim-
ply disconnect the regulator/rectifier from the cir-
cuit. If the fuse still burns, check for a defective
wire.

Continuity Test

Due to internal circuitry, there is no static test avail-
able to check continuity.

174

DC Current Test

Proceed as follows:

— Ensure to turn OFF heated grips and heated
throttle lever.

— Remove charging system fuse on battery.

mmr2006-081-001 _a

TYPICAL

— Set multimeter to Adc.
— Start engine.

- Connect multimeter probes between fuse hold-
er terminals.

CURRENT
approx. 1-4A

TEST ENGINE SPEED
5000 RPM

mmr2006-081-002_a

TYPICAL

— Read current.

— If current is below specification, check magneto
(stator) output prior to concluding that rectifier
is faulty.

— Reinstall fuse.
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DC Voltage Test

Proceed as follows:

— Set multimeter to Vdc scale.

— Connect multimeter to battery posts.
— Start engine.

TEST ENGINE
MODELS SPEED VOLTAGE
All 5000 RPM 15.1 Vdc + 0.5

— Read voltage.

mmr2006-081-001_b

TYPICAL

— If voltage is above specification, replace voltage
regulator/rectifier.

— If voltage is below specification, check charging
generator coil and wiring/connections.

NOTE: If the battery will not stay charged, the
problem can be any of the charging system com-
ponents. If these all check good, try a new voltage
regulator/rectifier.

Removal
MODEL LOCATION
All models Under engine and behind muffler

Disconnect battery.
Remove muffler.

Unplug all connectors located on connector sup-
port.

Remove nuts that attach the voltage regulator/
rectifier to the frame.

Installation

The installation is the reverse of the removal pro-
cedure. Pay attention to the following.

mmr2006-134

Remove the rubber plug under frame to gain ac-
cess to install the nut on PTO side. Install this nut
first.

Torgue voltage regulator/rectifier nuts to 10 Nem
(89 Ibfein).

CHARGING COIL (stator)

Continuity Test
Disconnect engine connector.

mmr2006-05-040_a

TYPICAL

Set multimeter to Q.
Read the resistance between wires as follows.

TERMINAL e @
1 and 2
1and 3 0-05%0
2 and 3
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mmr2006-05-041_a

mmr2006-05-041_b

TYPICAL

If resistance is out of specification, replace stator.

Replug connector properly.

Insulation and Ground Continuity Test
Disconnect engine connector.

ramr2006-053-040_a

TYPICAL

Set multimeter to Q.
Read resistance between wires as follows.

RESISTANCE @
MODELS TERMINAL 200C (696':)
Any ;
Engine oL.
All YEbli‘rgw ground (open circuit)

176

TYPICAL

- If results are out of specification, the genera-
tor coil andfor the wiring need to be repaired/re-
placed.

— Replug connector properly.

AC Voltage Test

— Disconnect the voltage regulator/rectifier con-
nector.

mmr2006-081-003_a

TYPICAL

— Set multimeter to Vac scale.

— Manually crank engine and read the voltage as
follows. Repeat the test 3 times.

MODELS TERMINAL VOLTAGE
Al Any Any other 35-75
YELLOW YELLOW Vac

- If voltage is lower than specification, replace
generator coil.
-~ Replug connector properly.
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BATTERY
Manual Start Models

General

These models are equipped with a YT4L-BS type
battery that requires a specific charging procedure
at predelivery.

Battery Charge Testing

/A WARNING

Always wear safety glasses and charge in a
ventilated area.

Never charge or boost battery while installed
on vehicle.

Do not open the sealed caps during charging.
Do not place battery near open flame.

These sealed batteries have to be tested with a
voltmeter.

Batteries with a voltage of 12.8 volts and above,
no charge is required.

Batteries with a voltage of 12.7 volts and below
must be charged as follows:

Open right side panel of vehicle.

Disconnect BLACK (-) cable end from the termi-
nal.

Slide off rubber boot from RED (+) cable and dis-
connect it.

Unscrew the bracket retaining nut and lift bracket
to remove it.

Put bracket aside.
Remove battery.

A3IECUA

BATTERY STANDARD
TYPE CHARGE QUICK CHARGE
0.3 amps/hour 3.0 amps/hour
YT4L-BS for for
5 to 10 hours 30 min.

Electric Start Models

General

Sealed valve regulated lead acid (VRLA) battery
are used. They are non-spillable and maintenance
reduced — no electrolyte level to be checked and
readjusted. No ventilation tube is attached to the
battery.

SUPPLIER P/N BRP P/N
YTX20L-BS 515 175 642
Removal

/\ WARNING

Battery BLACK (-) cable must always be dis-
connected first and connected last.

/\ WARNING

Never charge or boost battery while installed
on vehicle.

mmr2006-134

1. Rubber boot of RED (+) cable terminal
2. Bracket retaining nut
3. Battery bracket

CAUTION: Should any electrolyte spillage oc-
cur, immediately wash off with a solution of
baking soda and water to prevent damage to
vehicle components.

Cleaning

Clean the battery, battery casing, cables and bat-
tery posts using a solution of baking soda and wa-
ter.

Remove corrosion from battery cable terminals
and battery posts using a firm wire brush. Bat-
tery top should be cleaned by soft brush and any
grease-cutting soap or baking soda solution.

Inspection

Visually inspect battery casing for cracks, leaks or
other possible damage. Discoloration, warping or
raised top, indicates that battery has overheated
or been overcharged. If casting is damaged, re-
place battery and thoroughly clean battery tray and
close area with water and baking soda.

/A WARNING
Should the battery casing be damaged, wear

a suitable pair of non-absorbent gloves when
removing the battery by hand.
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Inspect battery posts for security of mounting.

Battery Charge Testing

Voltmeter Test

NOTE: To determine the battery state of charge,
these sealed batteries have to be tested with a
voltmeter. They also need to be tested when their
voltage is stabilized. Disconnect battery to have
open connectors and wait 1 - 2 hours prior to read-
ing the voltage. The same condition is required af-
ter a battery has been charged.

Batteries with a voltage above 12.8 V do not need
to be charged.

Batteries with a voltage of 12.8 V and below need
to be charged. Refer to BATTERY CHARGING be-
fow.

Battery Storage

CAUTION: A discharged battery will freeze and
it may damage its casing. A damaged casing
will allow electrolyte spillage that may damage
surrounding parts.

Disconnect and remove battery from the vehicle.

The battery must always be stored in fully charged
condition.

Clean battery terminals and cable connections us-
ing a wire brush. Apply a light coat of silicone di-
electric grease (P/N 293 550 004) or petroleum jel-
ly on terminals.

Clean battery casing using a solution of baking so-
da and water. Rinse battery with clear water and
dry well using a clean cloth.

Charge the battery every month if stored at tem-
perature below 15°C (60°F).

Charge the battery every two week if stored at
temperature above 15°C (60°F).

Activation of New Battery
Refer to the instructions provided with the battery.

Battery Charging

/\ WARNING

Always wear safety glasses and charge in
a ventilated area. Never charge or boost
battery while installed on vehicle. Do not
open the sealed caps during charging. Do
not place battery near open flame.

CAUTION: If battery becomes hot, stop charg-
ing and allow it to cool before continuing.
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NOTE: Sealed VRLA batteries have an internal
safety valve. If battery pressure increases due to
overcharging, the valve opens to release excess
pressure, preventing battery damage.

Perform BATTERY CHARGE TESTING above then
proceed as described here.

An automatic charger is the fastest and most con-
venient way for error-proof charging.

When using a constant current charger, charge
battery according to the chart below.

Battery Voltage Below 12.8 V and Above 11.5V

STANDARD CHARGING

(RECOMMENDED)
BATTERY
TYPE TIME CHARGE
YTX20L-BS 4 - 9 hours 2 A
QUICK CHARGING
BATTERY
TYPE TIME CHARGE
YTXZ0L-BS 50 minutes 10 A

Battery Voltage Below 115 V

Batteries with voltage below 11.5 V requires spe-
cial procedures to recharge. In charging an over
discharged battery, its internal resistance may be
too high to charge at a normal charging voltage.
Therefore, it may be necessary to raise the volt-
age of the battery initially to 25 V as a maximum,
and charge for approximately 5 minutes.

If the charger ammeter shows no change in cur-
rent after 5 minutes, you need a new battery. Cur-
rent flowing into the battery at high voltage can
become excessive. Monitor amperage and adjust
voltage as necessary to keep current at the bat-
tery’s standard amp rating. Charge for approxi-
mately 20 hours.

Installation
Reinstall battery and secure bracket properly.

Connect RED (+) cable it to positive battery termi-
nal. Connect RED wire (coming from 30 A fuse).

Connect BLACK (=) cable LAST.

/\ WARNING

Battery BLACK (-) cable must always be dis-
connected first and connected last.

mmr2006-134
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/\ WARNING

Never charge or boost battery while installed
on vehicle.

Cover the RED (+) terminal with rubber boot.

Apply silicone dielectric grease (P/N 293 550 004)
on battery posts and connectors.

BATTERY CABLE

Terminal Installation
Carefully strip the wire approximately to 10 mm

(1/2 in) in length, using a wire stripping tool or
sharp blade/knife.

A32E20A

A. 10 mm (1/2 in)

NOTE: Make sure not to cut wire strands while
stripping the wire.

Install the appropriate terminal on the wire accord-
ing to the requirement. Refer to appropriate parts
catalog.

A32E2RA

INSTALLATION OF TERMINAL

Follow the instructions provided with the crimp pli-
ers (P/N 529 035 730) to select the proper position
of the tool.

A32E2SA

POSITIONING THE CRIMP PLIERS
Step 1 Press
Step 2: Rotate

After positioning the crimp pliers, crimp the termi-
nal already installed on wire.

A3ZE2TA

CRIMPING OF WIRE

A32E2UA

529 035 730

NOTE: Different wires require different crimp pli-
ers settings, so make sure to follow the instruction
supplied with the tool.

mmr2006-134

PROPERLY CRIMPED WIRE

To verify, if the wire is properly crimped, apply
some pulling force on wire and the terminal at the
same time from both directions.

CAUTION: Never solder the wire to the termi-
nal. Soldering can change the property of the
wire and it can become brittle and break.
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Install the protective heat shrink rubber tube on
the terminal. Heat the heat shrink rubber tube us-
ing the heat gun so that it grasps the wire and the
terminal.

CAUTION: Make sure that the protective heat
shrink rubber tube has been properly installed
and no part of wire is exposed.
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STARTING SYSTEM

SERVICE TOOLS

Description Part Number Page
ptiltirneter Flike TH waasmrmepseamnssmmmor e s s B2 085 BBB! wunvamenimuas s 183

SERVICE PRODUCTS

Description Part Number Page
SYNTRETIC GrEASE ..vvvviiiiiiiiiiiit ettt 413711800 i 189, 191
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GENERAL

NOTE: Itis a good practice to check for fault codes
using B.U.D.S. software as a first troubleshooting
step. Refer to EMS DIAGNOSTIC AND COMMU-
NICATION TOOLS.

For best results, use the multimeter Fluke 111
(P/N 529 035 868).

529 036 868

When the start button is pressed, a signal is sent
to the starting solenoid. The battery then supplies
current to the starter through the starting solenoid
to crank the engine.

In case of problems, first ensure the problem is
not related to engine mechanical components. If
not, test the starting system.

Causes of problems are not necessarily related to
starter but may be due to a burnt fuse, faulty bat-
tery, start button, engine cut-out switch, starting
solenoid, electrical cables and connections or the
electronic module.

Check these components before removing starter.

PROCEDURES
FUSES

Make sure the charging fuse on battery and the
ECM fuse on electrical harness are in good con-
dition. If the fuses test good, continue with the
next tests.

BATTERY

Refer to CHARGING SYSTEM to check battery
condition. If the test is good, continue with the
next tests.

ENGINE CUT-OUT SWITCH
Refer to IGNITION SYSTEM,

mmr2008-135

START/RER SWITCH

Test with B.U.D.S.
Use the B.U.D.S. software.

Set engine cut-off to ON and install tether cap on
DESS post.

A quick operation test can be done using the Mon-
itoring section. Press the START/RER button and
look at the START/RER button LED.

1
DESS/CUOfSwith O

A33CEGA

1. Activated here

o |f LED turns on, the starting system is work-
ing on the input side of the starting system
(START/RER button, ECM and wiring). You
know now the problem is on the output side
of the starting system (ECM output signal to
starting solenoid, wiring harness going to the
solenoid, solenoid and starter motor. Refer
to STARTING SOLENOID below.

e |f LED does not turn on, check the input side
(signal). Test corresponding fuse, relay and
wiring.

Switch Static Test
Remove dashboard. Refer to BODY.
Disconnect the 3-pin connector of switch harness.

&
mmr2006-135-001_a

Measure resistance of switch as follows.
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mmr2006-135-002_a

SWITCH SWITCH
POSITION WIRES RESISTANCE POSITION WIRES RESISTANCE
BLACK RED 0.2 Q (closed) BLACK
Released Hiah val 2-pin BQ?IE,E 02 Q
BLACK | WHITE .'%. 'Ecla L(JC?LC;F connector o nnF:cto . (closed)
ITHIBES: WL, ——— (see view 1)
High value or clbaze
Pressed and BLACK | RED | " &iite (L) lef“i'}?nE anowy | Hioh value
e Y infini
BLACK | WHITE | 029 (closed) connector | ~gpin [ ©F nriite
(see view 2) | connector ;
BZL_’:)ﬁK BEIGE | High value
2-pin or infinite
connector
Pressed | (see view 1) connector (OL.)
and held |  BEIGE RED/
2-pin BROWN 02 Q
connector 8-pin (closed)
(see view 2) | connector

If resistance test fails, replace switch.

If resistance was good, reconnect 3-pin connector

and proceed with test below.

Switch and Wiring Harness Test

Disconnect steering connector and the 2-pin con-

nector.

mmi2006-135-003_a

v\ .
Wi

4y \ Oy
L \-.‘ \
’?f‘/ﬁﬂm.l.a-m W

mmr2006-136-004_a

1. Steering connector (8-pin)

2. 2-pin connector
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mmr2006-135-005_a

VIEW 2

If resistance was not good, replace steering har-
ness.

If resistance was good, measure voltage on har-
ness side of connector as follows.

WIRE
RED/BROWN

VOLTAGE
12 Vdc

Battery ground

mmr2006-135-005_b

If voltage is not appropriate, check fuse and
RED/BROWN supply wire coming from voltage
regulator.

If wvoltage is good, check continuity of
BLACK/BLUE wire from 3-pin connector to
RH side connector then from RH side connector
to engine ground. Repair/replace connector/
wiring if test fails.

mm¢2006-135

mmir2006-135-006_a

mmr2006-135-006_b

Also, if voltage is good, disconnect ECM connec-
tor and check wire between 2-pin connector and
ECM. If it tests goed, try a new ECM.

STEERING ECM
CONNECTOR | CONNECTOR RESISTANCE
WIRE WIRE
Continuity
BEIGE BEIGE 0.2 Q max.)
185
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mmr2008-135-007_a

Reconnect all connectors and reinstall dashboard.

STARTING SOLENOID

General
Inspect connections and clean as necessary.

Solenoid Static Test
Disconnect terminals from solenoid.

mmr2006-026-008 _a

TYPICAL

Check for stuck solenoid plunger. Disconnect bat-

tery ground cable and measure resistance as fol-

lows.

SOLENOID MEASUREMENT

Battery post Starter post Open circuit

mmr2006.026-003_c

TYPICAL

With a multimeter, check primary winding resis-

tance as follows.

RESISTANCE
SOLENOID MEASUREMENT
@ 20°C (68°F)
: ) Approximately
Terminal A Terminal B 75 Q
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mm2006-026-008_c

TYPICAL

If any measurement is out of specification, replace
solenoid.

Solenoid Dynamic Test

Reconnect battery ground cable and solenoid con-
nectors.

Remove spark plug cables to prevent engine start-
ing for the test.

mmr2006-136
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/A WARNING

Do not touch spark plug or cables when
cranking engine. High voltage would cause
a powerful electrical shock if you touch them.

While engine is cranking, measure the voltage
drop as follows.

SOLENOID VOLTAGE
Post coming | Post going to
from battery starter 0.2 Vdc max.

mmi2006-026-008_b

TYPICAL

Reconnect spark plug cables.
If voltage is out of specification, replace solenoid.
If solenoid tests good, check the electric starter.

Solenoid Signal Verification

Disconnect connector with RED/GREY wire from
solenoid.

mmrz006-135

mmr2006-026-003_a

TYPICAL

Check voltage as follows.

Remove spark plug cables to prevent engine start-
ing for the test.

/A WARNING

Do not touch spark plug or cables when
cranking engine. High voltage would cause
a powerful electrical shock if you touch them.

Read voltage.

VOLTAGE
12 Vdc

SOLENOID SIGNAL
RED/GREY wire with battery ground

mmr2006-026-004_a

TYPICAL

Reconnect spark plug cables.

If voltage is not adequate, check continuity of
wiring from START/RER switch.

If wiring is good, do the following test.
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Reconnect RED/GREY terminal to solenoid.

Disconnect ORANGE/BLACK terminal from sole-
noid.

LT

mmr2006-026-003_b

TYPICAL

Connect a jumper wire between solenoid terminal
and battery ground.

mmr2006-026-007_b

TYPICAL

Press Start/RER button.

If solenoid works, check wiring/connectors for
continuity of ORANGE/BLACK wire.

Reconnect ORANGE/BLACK wire to solenoid.
If solenoid does not work, test solenoid.

ELECTRICAL CABLES AND
CONNECTIONS

Check all connections, harnesses and wires.
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Tighten any loose connections.
Replace any chafed wires.

If wires, harnesses and connections are good,
check the electric starter.

ELECTRIC STARTER

Test

Either set engine cut-out switch to STOP or re-
move tether cord to prevent engine to run.

Remove the tuned pipe and disconnect spark plug
cables.

/A WARNING

Do not touch spark plug or cables when
cranking engine. High voltage would cause
a powerful electrical shock if you touch them.

Using booster cable, carefully supply current from
the battery directly to the starter. Connect the
BLACK cable first. Connect the remaining boost-
er cable from the battery then to the starter.

If the starter does not turn, check for mechanical
problem in the starter.

If the starter turns, ensure wiring harness and con-
nectors between battery and starter are in good
condition. If they test good, the ECM can be sus-
pected.

Removal

Remove tuned pipe.

Disconnect BLACK (-) cable from battery.
Disconnect RED (+) cable from battery.
Unbolt and remove starter from engine.

/A WARNING

Always disconnect BLACK (-) cable first and
connect last.

Remove tuned pipe.
Disconnect RED cable from starter.
Disconnect ground cable from starter.

Remove stabilizer bar clamp to access the low-
er starter retaining bolt.

mmr2006-135
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1. Bolts to be removed

Disassembly

Before disassembling, trace index marks on
starter housing no. 10 and starter housing assem-
bly no. 8 to ease further assembly.

Remove starter through bolts no. 17. Separate
end frame housing no. 14 from starter housing
no. 10. Withdraw starter housing from armature
no. 11.

Brush holder no. 13 can be removed from end
frame housing no. 14 by disconnecting the end
frame attached brush from brush holder no. 13.

Check the radial play between the armature shaft
and end frame bearing. Replace the end frame
bearing or replace starter. |f parts are in good con-
dition then coat with synthetic grease (P/N 413
711 500) before reinstalling them.

mmr2006-135

Push back the collar no. 3 using a screwdriver.

Remove snap ring no. 2. Remove collar no. 3 and
spring no. 4.

A32E20A 2 1

1. Collar
2. Snap ring

Turn starter clutch no. 6 clockwise to remove it
from armature assembly no. 11.
Pull housing from armature.

Cleaning

CAUTION: Yoke assembly and drive unit as-
sembly must not be immersed in cleaning sol-
vent.

Clean brushes and holders with a clean cloth
soaked in solvent. Brushes must be dried thor-
oughly with a clean cloth.

Blow brush holders clean using compressed air.

/A WARNING

Always wear safety glasses when using com-
pressed air.

Remove dirt, oil or grease from commutator using
a clean cloth soaked in suitable solvent. Dry well
using a clean and dry cloth.

Clean engine ring gear teeth and drive unit (clutch).

NOTE: Bushings or bearings must not be cleaned
with grease dissolving agents.

Immerse all metal components in cleaning solu-
tion. Dry using a clean and dry cloth.

Inspection

Armature

NOTE: An ohmmeter may be used for the follow-
ing testing procedures, except for the one con-
cerning the shorted windings in the armature.
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Check the commutator for roughness, burnt or
scored surface. If necessary, turn the commuta-
tor on a lathe, enough to remove grime only.

Check the commutator for mica depth. If the
depth is less than 0.20 mm (.008 in), undercut
the mica. Be sure that no burrs are left and no
copper dust remains between the segments after
the undercutting operation is completed.

Y
1

1

FOTHORA

1. Commutator undercut 0.20 mm (.008 in)

Check the commutator out-of-round condition
with V Blocks and an indicator. If the commutator
out-of-round is more than 0.40 mm (.016 in), the
commutator should be turned on a lathe.

Check commutator outer diameter. If less than
specified value, replace.

AD3EQGA

ADIE0BA

1. Test probes
2, Commutator bars

Test Armature for Shorted Winding

When the armature is rotated in the growler with a
steel strip (hacksaw blade) held above it, the strip
will vibrate over that area of the armature which
has short circuit. Replace armature if so.

AOQSEQ9A

MODEL WEAR LIMIT

All models 27 mm (1.063 in)

Test for Ground Circuit in the Armature

Use growler test probes. Check between arma-
ture core and the commutator bars. If growler
lamp turns on, bars are grounded. If so, replace
armature.

190

1. Steel strip (hack-saw blade)
2. Growler

Test the Armature for Open Circuit

Use growler test probes. Place one test probe
on a commutator bar and the other test probe
on the neighboring bar. Repeat this operation for
all bars, moving one test probe at a time. If the
growler lamp does not turn on, the armature cir-
cuit between these 2 bars is opened. The arma-
ture should be replaced or repaired; open circuits
most often occur at the commutater riser where
coils are soldered. (Burnt commutator bars are
usually an indication of an open-circuit armature
coail).

mmr2008-135
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Brush Holder

Check the brush holder for insulation using
growler test probes. Place one test probe on the
insulated brush holder and the other test probe
on the brush holder plate. If the growler lamp
turns on, the brush holder has to be repaired or
replaced.

Brush Length

Measure brush length. If less than the specified
value, replace them.

LENGTH
MODEL
NEW WEAR LIMIT
All 10 mm 6 mm
(.400 in) (.236 in)
1
AD3E05A
TYPICAL
1. New
2. Wear limit
End Housing

Check the mica insulation of the positive brush
and also the roller bearing condition. Replace, if
necessary.

A32E22A

1. Roller bearing
2. Positive brush

mmr2006-135

Overrunning Clutch

The pinion of the overrunning clutch should turn
smoothly in a clockwise direction, and should not
slip in a counterclockwise direction. [f defective,
replace.

Check the pinion teeth for wear and damage. If
defective, replace.

Assembly

Reverse the order of disassembly to reassemble
starter. However, attention should be paid to the
following operations.

Prior to assembling, coat sliding surfaces on arma-
ture shaft splines, overrunning clutch and bushing
with synthetic grease (P/N 413 711 500).

After placing collar no. 3 on armature shaft no. 11,
fit new snap ring no. 2 on armature shaft, then
make sure that it is properly secured.

Slide collar no. 3 over snap ring no. 2 and secure
in place by punching it at two or three places.

AQ3EQEA

1. Armature shaft
2. Snap ring

3. Collar

4. Punch

Starter Housing Assembly and Starter Housing
Align previously traced indexing marks.

A32E21A

TYPICAL
1. Aligned indexing marks

Open brushes and slide over commutator.
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Align end frame locating notch with yoke locating
protrusion and properly sit brush holder no. 13 into
housing no. 14.

A3ZE23A

1. Brush holder

To ease end frame installaticn, retain brush holder
with a small screwdriver while installing armature
assembly.

CAUTION: Make sure to place two end hous-
ings on a flat surface before tightening the
through bolts.

CAUTION: Make sure end frame fits perfectly
on yoke.

Installation

— Use new teflon washers on the 3 bolts retaining
starter to engine.

— Torgue the bolts to 28 Nem (20 Ibfeft).

- Make sure that starter and engine mating sur-
faces are free of grime. Serious trouble may
arise if starter is not properly aligned.

— Connect the RED battery cable and the RED
wire to the large terminal of the starter.

/A WARNING

Always disconnect ground cable first and
connect last.

— Torque large terminal nut to 7 Nem (62 |bfein).

— Connect ground cable to the starter with star
washer in between.

- Torgue ground cable connecting boltto 11 Nem
(97 Ibfein).
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DIGITALLY ENCODED SECURITY

SYSTEM (DESS)

SERVICE TOOLS

Description

Part Number

miltiester FLUKE 111 caasmummnmnsssviiiaii

GENERAL

NOTE: Itis a good practice to check for fault codes
using B.U.D.S. software as a first troubleshooting
step. Referto EMS DIAGNOSTIC AND COMMU-
NICATION TOOLS.

The following components are specially designed
for this system: ECM, DESS key and DESS post.

This system allows the engine to reach pulley en-
gagement speed only if a programmed DESS key
is installed on DESS post.

The DESS key contains a magnet and a ROM chip.
The magnet actually closes the reed switch inside
the post which is the equivalent of a mechani-
cal ON/OFF switch. The chip has a unigue digital
code.

NOTE: Actually, it is the memory of the ECM
which is programmed to recognize the digital
code of the DESS key. This is achieved with
B.U.D.S. software.

The system is quite flexible. Up to 8 DESS keys
may be programmed in the memory of the ECM.
They can also be erased individually.

NOTE: If desired, a DESS key can be used on oth-
er vehicle equipped with the DESS. It only needs
to be programmed for that vehicle.

When starting the engine with a DESS key on the

post, the DESS is activated and will emit audible

signals:

— 2 short beeps indicate a working DESS key. Ve-
hicle can be driven.

— 1 short beep indicates a wrong DESS key is be-
ing used or that something is defective. Vehicle
can not be driven.

Engine Starting

If the ECM recognizes a valid DESS key, it allows
engine to rev above 3000 RPM.

The ECM will shut down immediately after stop-
ping the engine.

mmr2006-167

............ 529 BB 8BB8 ...i0.0000 0k i8a5ihmmmsssesnsbodnnee | BF

KEY PROGRAMMING

Use the latest B.U.D.S. software available from
BOSSWeb. Refer to EMS DIAGNOSTIC AND
COMMUNICATION TOOLS for proper connection
instructions.

The B.U.D.S. software is designed to allow,
among other things, the programming of DESS
key(s) and entering customer information.

For more information pertaining to the use of the
software B.U.D.S., use its help which contains de-
tailed information on its functions.

/\ WARNING

If the computer you are using is connected
to the 110 Vac power outlet, there is a poten-
tial risk of electrocution when working in con-
tact with water. Be careful not to touch water
while working with the VCK.

Read ECM using READ DATA button.

vmr2006-012-100_a

Install the new key to be programmed on DESS
post interface tool.

Click on KEYS tab.
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Be Yew MEI® [odde Joos Heb

mt | & >

Read Date 2 Open
Vehicle ‘. Keys Setting | Momitoning |
I<ery sage
State
Key 1 Used

smr2005.072-001 _en

Click on ADD KEY button on bottom of screen.

Fras
Fraa 1
Free +

f
Ere A¥es Erae Koy A Fay I

smr2005-072.003_Apn

1. Click on this tab

A new key is now saved in the computer.

NOTE: To program other key(s), install a new key
and click again on ADD KEY tab.

Ensure to save new data in ECM using WRITE
DATA button.

Ele View MPI© Modie ook Help

S

. ReadData

|

vmr2006-012-100_b

VERIFICATION

If no beep is heard when starting the engine, test
beeper operation.

Use the latest B.U.D.S. software available from
BOSSWeb. Refer to EMS DIAGNOSTIC AND
COMMUNICATION TOOLS for proper connection
instructions.

Energize Buzzer from Activation tab.

194

;{ Activation | ] |
: - Activats |
Buzzer I 7
B
g Leaning Valve i l
3_ = ,
Start Self-Test
A33CSHA

If beeper properly works, refer to EMS DIAGNOS-
TIC AND COMMUNICATION TOOLS and check
for fault codes.

DESS Post

The following continuity tests can be performed
using an ohmmeter.

For best results, use the multimeter FLUKE 111
(P/N 529 035 868).

529 035 868

Disconnect DESS post wires.

DESS Key Removed from Post

Connect test probes to DESS post as per tables
and measure resistance.

RESH Yot RESISTANCE Q
WIRE @ 20°C (68°F)
BLACK BLAC o
GREE]\f WH|TIg Open circuit

mmr2008-104-001 _a

mmr2006-157



Section 06 ELECTRICAL SYSTEM
Subsection 04 (DIGITALLY ENCODED SECURITY SYSTEM (DESS))

DESS POST RESISTANCE @
WIRE @ 20°C (68°F)
WHITE/ Post
GRAY terminal Close 10

rmmr2006-104-001_b

DESS POST RESISTANCE Q
WIRE @ 20°C (68°F)
g’f-:fé%ﬁ Post ring Close 1o 0 Q

mmrZ008-104-001_c

DESS Key on Post

Connect test probes to DESS post as per table and
measure resistance.

DESS POST RESISTANCE
n— @ 20°C (68°F)

BLACK/ BLACK/
GREEN WHITE

Close to 0

mmr2006-104-002_a

If any resistance test fails, replace DESS post.

mmr2006-157 195






Section 06 ELECTRICAL SYSTEM

Subsection 05 (ROTAX ELECTRONIC REVERSE (RER))

ROTAX ELECTRONIC REVERSE (RER)

SERVICE TOOLS

Description Part Number Page
PHUTITIEEET FIUKE VT cosnssssssssmininnsomensspiansssiniansissaitmissmnsnngens 523 038 BBY ...occoviinnseesinmenmmosssassmssassansss 197
5 010) 0]\ VU671 T S N ST B29 038 997 ...ooiommersmmrmsamssssnsnrsssmnmmmpmes 199
SUPPIY NAIMESS .ottt ea s 529035869 ....ooooiiiiiiiei e 199
GENERAL TESTING

For best results, use the multimeter Fluke 111
(P/N 529 035 868).

529 035 868

There are 3 main components used for the RER
system: the RER switch, the ECM and the CPS
(crankshaft position sensor).

The ECM receives signals from the CPS for the
forward and reverse engine rotation.

The ECM recognizes a signal sent by the
START/RER switch.

When switch is activated and engine is not run-
ning, engine starting occurs if tether cap is on
DESS post AND engine cut-out switch is on RUN
position.

When switch is activated and engine is running,
ECM cuts off ignition. Therefore, engine RPM
gradually drops. When engine reaches a low
threshold RPM, ECM sends an ignition spark at
a great advance creating a thrust which reverses
engine rotation.

Under a threshold low RPM or above drive pulley
engagement speed, the RER function is disabled.
Nothing takes place when pressing RER button.

mmr2006-136

START/RER SWITCH

Testing Signal with B.U.D.S.

Use the latest B.U.D.S. software available from
BOSSWeb. Refer to EMS DIAGNOSTIC AND
COMMUNICATION TOOLS for proper connection
instructions.

A quick operation test can be done using the Mon-
itoring section in B.U.D.S.

Set engine cut-out to OFF.

Press vehicle START/RER button and look at the
START/RER button LED. It should turn on, indicat-
ing START/RER switch, ECM and wiring are work-
ing.

1
e

1. Should turn on

If light does not turn on, check Start/RER switch.
See below.

Resistance Test
Remove dashboard. Refer to BODY.
Disconnect the 3-pin connector of switch harness.
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mmr2006-083004_a

Measure resistance of switch as follows.

SWITCH
POSITION WIRES RESISTANCE
BLACK RED 0.2 22 (closed)
Released High value or
BLACK | WHITE | % e (0L)
High value or
Pressed BLACK RED in%inite (OL.)
and held
BLACK WHITE | 0.2 Q (closed)

mmr2006-083-005_a

If resistance test fails, replace switch.

If resistance was good, reconnect 3-pin connector
and recheck resistance as follows.

Disconnect steering connector and the 2-pin con-
nector.

198

] <
mmr2006-083-006_a

1. Steering connector (8-pin)
2. 2-pin connector

SWITCH

POSITION WIRES RESISTANCE
BLACK
2-pin B;_é?f 02 Q
connector (closed)
{soevdew 11 connector
Released BEIGE RED/
2pin | BROWN | High value
: or infinite
connector 8-pin (OL)
(see view 2)| connector ’
B;A%K BEIGE High value
cormpe = 2-pin or infinite
Pressed | (see view 1) connector (oL.)
and held BEIGE RED/
2-pin BROWN 02 Q
conhnector 8-pin (closed)
(see view 2)| connector

mmr2005-083-006_b

VIEW 1

mmr2006-136
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o

mmr2006-083-006_¢

VIEW 2

If resistance was not good, replace steering har-
ness.

If resistance was good, measure voltage on har-
ness side of connector as per procedure below.

Voltage Test

On manual start models, use supply harness
(P/N 529 035 869) and connect supply cable
(P/N 529 035 997) to T-harness and vehicle bat-
tery to supply the ECM for the following test.
Refer to LIGHTS, INSTRUMENTS AND ACCES-
SORIES for proper connections.

On electric start models, install tether cap on
DESS post.

WIRE VOLTAGE

Manual start:

engine ground
RED/BROWN 12 Vdc
Electric start:

battery ground

mmr2006-083-006 d

mmr2006-136

If voltage is not appropriate, check fuse and
RED/BROWN supply wire coming from voltage
regulator.

If voltage is good, check continuity of
BLACK/BLUE wire from 3-pin connector to
RH side connector then from RH side connector
to engine ground. Repair/replace connector/
wiring if test fails.

mmr2006-083-007_t

Also, if voltage is good, disconnect ECM connec-
tor and check wire between 2-pin connector and
ECM. If it tests good, try a new ECM.

STEERING ECM
CONNECTOR | CONNECTOR RESISTANCE
WIRE WIRE
Continuity
BEIGE BEIGE (0.2 Q max.)
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Reconnect all connectors and reinstall dashboard.

TROUBLESHOOTING

RER Does Not Respond when
Depressing RER Button

— Check if engine RER switch works properly.
— Check voltage going to switch.

Engine Stops after Pressing RER Button
— This confirms that RER switch works.
— Check crankshaft position sensor (CPS).

RER Works Erratically

— Check engine compression. A low compres-
sion engine may result in RER working erratical-
ly making you think the problem is an electronic
problem.

— Check piston condition. Remove exhaust sys-
tem and carburetor/throttle body. Verify piston
condition through the intake and exhaust ports.
Look for scoring on piston skirts, Scored pis-
ton skirts may result in RER working erratically
making you think the problem is an electronic
problem.

— Check RER switch.
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Subsection 06 (LIGHTS, INSTRUMENTS AND ACCESSORIES)

LIGHTS, INSTRUMENTS AND

ACCESSORIES

SERVICE TOOLS

Description Part Number Page
multimeter FLUKE 17T e B2908B:868 i vaisin 201, 204
BRI TRATTVISS wcsomwvsswonis st A A SRS L 203

GENERAL

NOTE: Itis a good practice to check for fault codes
using B.U.D.S. software as a first troubleshooting
step. Refer to EMS DIAGNOSTIC AND COMMU-
NICATION TOOLS.

/\ WARNING

It is recommended to always disconnect the
battery when replacing any electric or elec-
tronic parts. Always disconnect battery ex-
actly in the specified order, BLACK (-) cable
first. Do not place tools on battery.

During assembly/installation, use the torque val-
ues and service products as in the exploded
views.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/\ WARNING

Torque wrench tightening specifications
must be strictly be adhered to. Locking de-
vices (e.g.: locking tabs, elastic stop nuts,
self-locking fasteners, cotter pins, etc.) must
be installed or replaced with new ones where
specified. If the efficiency of a locking device
is impaired, it must be renewed.

For best results, use the multimeter FLUKE 111
(P/N 529 035 868).

mmr2006-137

529 035 868

FUSE BLOCK

It contains fuses and relays.

»

mmr2(06-137-001_a
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FUSE

Check if filament is melted. Replace as neces-
sary.

A1BEOKA

1. Fuse
2. Check if melted

CAUTION: Do not use a higher rated fuse as
this can cause severe damage to electric com-
ponents and/or fire.

POWER DISTRIBUTION

/\ WARNING

If fuse has burnt out, source of malfunction

should be determined and corrected before
restarting.

Electric Fuel Level Gauge Fuse

mmr2006-084-009_a

1. In-line fuse

When there is no power, check fuses, relays, battery, charging coil, voltage regulator/rectifier and wiring
harness. Alsc ensure to check the circuit ground wires. Refer to CHARGING SYSTEM and WIRING

DIAGRAMS.
Manual Start Models

F:Elz)y — Capacitor —’
1
Battery
Generator ECM
coils AC DC v
current current l Relay | |
\ (R1) » Gauges
g Relay | |- Lights
/ rectifier (R2) - Accessories

mmr2006-084-002_asn
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Electric Start Models

Starting
system “
il
Battery
Generator ECM
coils AC DC - EMS
” Sitfrant current [ Relay | |
X (R1) - Gauges
Voltage i
Relay = Lights
regulator/ (R2) - Accessories

j rectifier
mmt2006-084-004_aen

POWER SUPPLY

To provide power to lighting and accessories sys-
tems without starting engine, proceed as follows.

NOTE: SDI models already have a 12 V battery;
they do not need any external battery to allow trou-
bleshooting. The use of the supply harness will
keep the ECM ON. Not using it will make the ECM
shuts-off after a few seconds.

Remove the 6 pin diagnostic connector from pro-
tective cap on vehicle.

mmr2006-137-002_a

Connect supply harness (P/N 529 035 869) to the
6-pin connector of vehicle.

mmr2006-137

mmr2006-137-003

Use the wiring diagram in WIRING DIAGRAMS
section to troubleshoot lighting and accessocries
systems.

Once testing is done, disconnect supply harness
from vehicle and then from supply cable. Recon-
nect the 6-pin connector in its cap.
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PROCEDURES

mmr2008-137004_a

HOLD

MINMAX

A33E1JA

Refay 1: EMS and gauges
Relay 2: Lights and accessories
Relay 4: Capacitor (manual start only)

NOTE: For testing the relay R4, refer to ENGINE
MANAGEMENT.

Voltage Test

Position the RED probe on the terminal 30 and the
BLACK probe on the terminal 87a.

A33ETKA

1. Terminal 30
2. Terminal 87a

A continuous signal should be audible. If not, re-
place the relay.

If a signal is audible, apply 12 volts on terminals
85 and 86 then place the RED probe on terminal
30 and the BLACK on the terminal 87.

RELAY 1
TEST COIL CONTACT
WIRE ORANGE/BLUE and RED/WHITE and
COLOR RED/BROWN RED/GREEN
RESISTANCE — =
VOLTAGE 10.5 to 13.5 Vdc 00.0 to 0.10 Vdc
NOTE Engine idling Engine idling
(1500 to 1600 RPM) | (1500 to 1600 RPM)
RELAY 2
TEST COIL CONTACT
WIRE RED/GREY and VIOLET/RED and
COLOR ORANGE/GREEN RED/BLUE
RESISTANCE — —_—
VOLTAGE 10.5 to 13.56 Vde 00.0 to 0.10 Vdc
NOTE Engine idling Engine idling
(1500 to 1600 RPM) | (1500 to 1600 RPM)

Continuity Test
Remove the relay from vehicle.

Using the multimeter FLUKE 111 (P/N 529 035
868), select the beeper position.

A3ZEILA

Terminal 30
Terminal 87
Terminal 85
Terminal 86

ALh=
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The continuous signal should be audible. If not,
replace the relay.

Test with B.U.D.S.

Relay R2

Use B.U.D.S. software.

Energize relay 2 from Activation tab.
Headlamp should turn on.

If the relay does not work, remove the relay to test
the input side.

Connect a voltmeter as indicated in the following
table.

AIZHATA

TEST PROBE (+) TEST PROBE (-)

RED/GRAY wire Battery ground

Battery voltage (12 V) should be read. If so, check
relay.

HEADLAMP

Bulb Replacement

If any headlamp bulb is burnt, proceed as follows.
Remove windshield.

Pull out steering support cap.

TYPICAL

Lift hood.
Pull up front console end cap.

mmr2006-137

TYPICAL

Remove retaining screws and slightly lift acces-
sories panel.

A3ZH46A

TYPICAL
1. Remove screws

Place the accessories panel out of way.

Unplug burnt bulb connector. Remove the rubber
boot.

Turn bulb retainer ring counterclockwise to unlock.
Detach the bulb and replace.

AJZH44A

TYPICAL
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CAUTION: Never touch glass portion of an
halogen bulb with bare fingers, as it short-
ens its operating life. If by mistake glass is
touched, clean it with isopropyl alcohol which
will not leave a film on the bulb. After lock-
ing ring installation, ensure bulb is properly
secured in place.

Properly reinstall removed parts.

Test

If the new bulb do not work correctly, check con-
nectors, wiring harness or HI-LOW beam switch.
Also, refer to POWER SUPPLY above.

Removal
Remove the accessories panel.
Disconnect headlamps.

On RH side of vehicle, remove the push nut then
remove the headlamp housing.

Installation
Reverse the removal procedure,

Headlamp Beam Aiming

Beam aiming is correct when center of high beam
is 256 mm (1 in) below the headlamp horizontal cen-
ter line, scribed on a test surface, 381 cm (12 ft
6 in) away.

Place the vehicle on a flat surface perpendicular to
test surface (wall or screen)and 381 cm (12 ft 6in)
away from it.

Rider or equivalent weight must be on the vehicle.
Select high beam.

Measure headlamp center distance from ground.
Scribe a line at this height on test surface (wall
or screen). Light beam center should be 25 mm
(1 in) below scribed line.

AD2E0AA B

TYPICAL

1. Headlamp center line

A, 381 cm (12 ft 6 in)

B. 25 mm (1 in) below center line

206

TTINE

l ¢
G

AD2E07A

1. Headlamp horizontal

2. Light beam (high beam) (projected on the wall)
3. Light beam center

A 25 mm (1 in)

TAILLIGHT

Bulb Replacement
Unscrew lens screws to expose bulb.

Push the bulb in and hold while turning counter-
clockwise to release.

Install the new bulb by first pushing in while turn-
ing clockwise.

Removal

Remove the radiator cover by removing the retain-
ing screws.

Disconnect taillight connector.

Remaove the wires from connector. Open the con-
nector on wire side then with a small tool extract
the wires from the connector.

A3IE10A

NOTE: Note the location of each wire.

Unscrew the screws retaining the rack to the side
of frame.

A33HBBA

mmr2006-137
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Unscrew the other screws that attach the rack
near the radiator.

Unscrew taillight lens and pull the wire.

Installation

The installation is the reverse of the removal pro-
cedure.

Install the seat studs with the slot inside.

A33HBCA

Torque the seat stud screws to 10 Nem (89 Ibfein).

SPEEDOMETER

All Models except Summit

These models are equipped with an electronic
speedometer. It may show speed in km/h or
MPH.

NOTE: At vehicle speed of 90 km/h (556 MPH) and
more, the multifunction display will show speed
only instead of the selected mode.

A35A03B 9 1 0

TYPICAL — MODELS WITH A SEPARATE TACHOMETER
1. Brake/parking brake pilot lamp (red)

2. Reverse pilot lamp

3. DESS pilot lamp

4. High beam pilot lamp (blue)
5. Oil pilot lamp
6.
7
8.

Low battery voltage pilot lamp
Engine management system (EMS) pilot lamp
Engine overheat warning lamp (red)

9. Mode button

10. Muttifunction display

mmr2006-137

Summit Models

These models are equipped with a tachometer
that includes a multifunction display on which
speed is shown in km/h or MPH.

NOTE: As soon as the vehicle is moving, the mul-
tifunction display will show speed only instead of
the selected mode.

A3BA04B

TYPICAL — MODELS WITH A COMBINED SPEEDOMETER/
TACHOMETER

1. Brake/parking brake pilot lamp (red)

2. Reverse pilot lamp

3. DESS pilot lamp

4. High beam pilot lamp (blue)

5. Oil pilot lamp

6. Low battery voltage pilot lamp

7. Engine management system (EMS) pilot lamp
8. Engine overheat warning lamp (red)

9. Mode button

10. Multifunction display

All Models

Brake/Parking Brake Pilot Lamp (Red)

Lights when brake or parking brake is applied {(with
engine running).

Reverse Pilot Lamp

This pilot lamp will light up when reverse is select-
ed.

DESS Pilot Lamp
This lamp will light up to confirm DESS status.

High Beam Pilot Lamp (Blue)
Lights when headlamp is on HIGH beam.

Oil Pilot Lamp

This pilot lamp will glow up when injection oil level
is low.

Low Battery Voltage Pilot Lamp

This lamp will light up to indicate a low battery
voltage condition (on so equipped models).
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Engine Management System
(EMS) Pilot Lamp

This lamp will light up to indicate a trouble.

Engine Overheat Warning Lamp (Red)

If this lamp glows, reduce snowmobile speed and
run snowmobile in loose snow or stop engine im-
mediately.

Mode Button

Depress mode button to change multifunction dis-
play. Each time engine is started, display shows
odometer. From that point depressing mode but-
ton will change display for the trip meter.

Depressing mode button again will change display
for the resetable hourmeter. Push mode button
again to return to odometer.

Push and hold mode button for 2 seconds to reset
the tripmeter or the resetable hourmeter depend-
ing on the one displayed.

Multifunction Display

Odometer

Odometer records the total distance travelled and
displays it either in miles or kilometers. Refer to
CHANGE FROM ONE UNIT TO THE OTHER for
changing units.

Trip Meter

Records distance travelled since it has been reset.
Distance travelled is displayed either in miles or
kilometers. Refer to CHANGE FROM ONE UNIT
TO THE OTHER for changing units.

Resetable Hourmeter

Records engine running time in hours and minutes
since it has been reset.

Push and hold mode button for 2 seconds to reset
the hourmeter.
Multifunction Display Code

If your speedometer shows SCALE in the multi-
function display, it means that the display selector
button is stuck in the down paosition or depressed
when the electrical system was activated.

Change from One Unit to the Other

NOTE: Speedometer, odometer and trip meter
will have their units (kilometer or miles) changed
all together.

Stop engine and open LH side panel.

Connectors are located underneath console near
steering column,

208

Underneath console, look for:

— 1 wcircuit male connector housing with
BLACK/GREY wire

— 1 circuit female connector housing with
BLACK/BLUE wire.

Cut locking ties. Plug connectors together to
change units from miles to kilometers.

Unplug to return to miles reading. Fasten connec-
tor to harness with locking ties.

;w =

=

mmi2006-137-005_a

LH SIDE OF VEHICLE

Speedometer Pinout

FUNCTION PIN
Power 12 Vdc (+) 8
Ground 11
Ground 10
Speed sensor signal 6
MPH/Km/h setting
Tachometer RPM signal 7
H!I beam signal 15
Low injection oil level signal 14
Park light signal 16
DESS pilot lamp
Temperature pilot lamp 2
Engine pilot lamp (EMS) 1

mmr2006-137
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Troubleshooting

SCALE Appears in Multi-Function Display

The display selector button is stuck in the down
position or was depressed while the engine was
started.

Stop engine and press/release button several
times to unstick it.

Start engine to retry.

NO LIGHTS in speedometer and needle
does not move

QUICK CHECK

OBSERVATION POSSIBLE CAUSE

Speedometer does Wiring/connectors

not turn on Defective speedometer

Disconnect speedometer connector.
Read voltage from vehicle harness as follows.

SPEEDOMETER
CONNECTOR (harness side) VOLTAGE
Pin 8 Pin 11 12 Vde

LNRNERRRRPRE B

vmr2008-020-052_f

If there is voltage, replace speedometer.
If there is no voltage, recheck voltage as follows.

SPEEDOMETER CONNECTOR
(harness side) VOLTAGE
Pin 8 Engine ground 12 Vdc

mmr2006-137

vmr2006-020-052 g

If voltage is not good, check/repair wiring/or con-
nectors from magneto. If good, check generator
coil.

If voltage is good, check ground circuit {pin 11)
wiring/connectors.

LIGHTS ARE LIT in Speedometer and
Needle Does Not Move

Check speed sensor. See below.
If speed sensor tests good, replace speedometer.
Reconnect connector.

Calibration of a New Speedometer

When installing a new speedometer, it is neces-
sary to set it in accordance with the drive axle
sprocket used on the vehicle.

CAUTION: If the following operation is not
done right the first time, it cannot be repeated.
Speedometer calibration can be set only once.
Learn the procedure thoroughly before doing
it.

Proceed as follows:

IMPORTANT: The following illustrations are exam-
ples only. Enter the exact value required for the
specific model you are working on.

— First count number of teeth on sprocket and
note it.
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mmr2006-027-302_a

TYPICAL
— Ensure speedometer connector is installed.
— Look at speedometer » Speedometer lights mm2006-027-30% 2
flash and PAUSE ERESALS, 1. Number of teeth on sprocket
- When the proper number is displayed » Press

MODE button and HOLD 5 seconds to set that
value,

mmr2006-027-303

— Available values will scroll automatically B 1st
digit indicates the number of teeth on sprocket.

mmr2006-027-304_b

1. HOLD 5 seconds to set

— Lights flashing will stop. » Speedometer now
begins to operate normally.

mmr2006-137
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mmr2006-027-305

Speedometer Removal

Insert a little flat screwdriver into the slot at the
bottom of the speedometer. Slightly, pry the
speedometer and turn it clockwise then remove
it from accessories panel.

Unplug connector.

Speedometer Installation

The installation is the reverse of the removal pro-
cedure.

SPEED SENSOR

Static Test
Unplug speed sensor connector.

— Procedure is over.

NOTE: At some point, 0-0 will be displayed. Do
not use, it is intended for manufacturer only. If in-
advertently used, speedometer will exit program-
ming mode without causing problems. Restart
procedure.

Speedometer Calibration Information
To know the actual calibration of.a speedometer,
proceed as follows.

— Ensure speedometer connector is installed.

— Look at speedometer » The calibration will be
visible a brief moment.

- [ .
, "'._ A

A3ZEIMA

TYPICAL

Read voltage from vehicle harness as follows.

SPEED SENSOR CONNECTOR
(harness side) VOLTAGE
RED/GREY 12 Vde
BLACK/BLUE Voltage read
GREEN/WHITE above + 1V

mmr2006-027-304_a

1. Number of teeth on sprocket

NOTE: Speedometer calibration cannot be set to
a different value.

mmr2006-137
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mmr2008-027-301_b

SPEED SENSOR CONNECTOR

(harness side) VOLTAGE

Voltage read

GREEN/WHITE | BLACK/BLUE

above + 1V

If values are within specifications, continue with
DYNAMIC TEST below.

If values are out of specifications, check
wiring/connectors going to speedometer. |If
good, replace speedometer.

Dynamic Test
Install 3 pins in speed sensor connector.
Install wire jumpers between pins.

If value is out of specification, check wiring/
connectors going to speedometer. |If good,
change speed sensor.

If value is within specification, speed sensor is op-
erational.

TACHOMETER
Models with a Separate Tachometer

Tachometer Pinout

FUNCTION PIN
Power 12 Vdc (+) 9
Ground 10
RPM Signal 18, 19, 20, 21

mme2006027-307 ¢

Lift rear of vehicle and safely block.

/A WARNING

Before starting engine, ensure track is free
of particles which could be thrown out while
track is rotating. Keep hands, tools, feet
and clothing clear of track. Ensure no one
is standing in close proximity to the vehicle.
Never rotate at high speed.

Start engine and slightly accelerate engine so that
track rotates SLOWLY. Read voltage as follows.

212

Test

No Light But the Needle Moves

The tachometer is supplied through the main
wiring harness. Check the voltage between pins
9 and 10 of tachometer.

The obtained value should be 12 Vdc. Otherwise,

check connections and wiring harness. Also refer
to POWER SUPPLY.

If the voltage is good, replace the tachometer.

The Needle Does Not Move
No lights in tachometer: see above

Lights intachometer: check RPM signal on pin 18,
19, 20 and 21.

mmr2006-137
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mmi2006-084-010_a

TYPICAL
TEMPERATURE GAUGE
2005020052 S CONNECTOR (harness side) VOLTAGE
Crazy Needle RED/GREY BLACK/BLUE 12 Vdc

Check wire connections on pin 18, 19, 20 and 21.

e

vrr2006-020-052

ENGINE TEMPERATURE GAUGE

Test

Disconnect gauge connector and measure voltage
as follows.

mmr2006-137

mmr2006-084-011_a

TYPICAL

If voltage is not good, check gauge supply. Refer
to POWER SUPPLY.

If voltage is good, check temperature sensor on
engine as follows.

Reccnnect gauge connector.

Jump VIOLET wire on gauge to ground. Pointer
should move to "H"” zone.
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e

mmr2006-084-011_b

TYPICAL

— If s0, ensure wiring/connectors going to sensor
are good and if correct, replace sensor.

— Otherwise, replace temperature gauge.

Removal
Remove the accessories panel.

Remove the ring around the gauge by pressing
both tabs.

Unscrew the central nut and remove the support.
Unplug connector.
Remove gauge.

Installation

The installation is the reverse of removal proce-
dure.

ELECTRIC FUEL GAUGE

mmr2006-084-012_a

TYPICAL
FUEL GAUGE CONNECTOR
(harness side) VOLTAGE
RED/GREY BLACK/BLUE 12 Vdc

Test
First check in-line fuse on sender.

//’\@%s“\\

(o At 1

= 7/ — e
\\“\ O 7 \J_\*\_, TS —
S e s 7 ey
B, T
17y

mmr2006-084-009_a

1. In-ine fuse

Disconnect gauge connector and measure voltage
as follows.

214

mmr2006-084-013_a

TYPICAL

If voltage is not good, check gauge supply. Refer
to POWER SUPPLY.

If voltage is good, check fuel level sender as fol-
lows.

Reconnect gauge connector.

Jump BLUE wire on gauge to ground. Pointer
should increase to “F"” zone.

mmr2006-137
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oy
||||

mmr2006-084-013_ b

TYPICAL

— If so, ensure wiring/connectors are good and if
correct, replace fuel level sender.

- Otherwise, replace fuel gauge.

Removal
Remove the accessories panel.

Remove the ring around the gauge by pressing
both tabs.

Unscrew the central nut and remove the support.
Unplug connector and remove gauge.

Installation

The installation is the reverse of the removal pro-
cedure,

HEATING ELEMENTS

NOTE: All measurements must be performed at
214 {F0°F).

Throttle Lever
Unplug connector under steering cover.

mmr2006-137

mmr2006-137-006_a

Check heating element as follows.

RESISTANCE
INTENSITY ELEMENT TERMINAL @ 20°C (68°F)
LOW BROWN/YELLOW 185 Q
YELLOW
HIGH BROWN 42Q

mmr2006-137-006_b

If readings are out of specifications, check/repair
wiring and if good, replace throttle lever.

If readings are within specifications, check switch
continuity as follows.

Disconnect steering connector.
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mmr2008-135-003_b

SWITCH |  LARGE syl [FERSIANLE
POSITION| CONNECTOR| CONNECTOR | @200
Low BROWN/YELLOW
RED/YELLOW 059 mex
HIGH BROWN

mmr2006-137.007_a

If switch is out of specifications, replace switch.
If switch test good, refer to POWER SUPPLY.

Reconnect connectors.

Handlebar Grip

Unplug connector under steering cover.

216
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Check heating element on either side as follows.

WIRE OF ELEMENT | RESISTANCE

INTENSITY CONNECTOR @ 20°C (68°F)
LOW | ORANGE/VIOLET | BLACK 152 O
HIGH ORANGE BLACK 769

mmr2006-127-008_b

TYPICAL — LH SIDE GRIP

mmr2006-137



Section 06 ELECTRICAL SYSTEM

Subsection 06 (LIGHTS, INSTRUMENTS AND ACCESSORIES)

mmZ006-137-006_b

TYPICAL — RH SIDE GRIP

If readings are out of specifications, check/repair
wiring going to heating grip and if good, replace
handlebar grip.

If readings are within specifications, check switch
continuity as follows.

Disconnect steering connector.

\
mm(2006+135-003_b

SWITCH "‘LTREG'EN PIN IN SMALL | RESISTANGE
POSITION | ponneeogr | CONNECTOR | @20°C (68°F)
LOW ORANGE/VIOLET
RED/YELLOW B8 6 mag:
HIGH ORANGE

mmr2006-137

mmr2006-137-008 ¢

If switch is out of specifications, check wiring/
connectors going to switch. If they are good, re-
place switch.

If switch test good, refer to POWER SUPPLY in
this section.

Reconnect connectors.

12-VOLT POWER OUTLET

Removal
Remove the console.

Remove connectors from the power outlet hous-
ing.

Unscrew the large nut then remove the 12-volt
power outlet.

Test
Remove power outlet.

Unplug the power outlet connectors.
Measure the voltage as follows.

WIRES
RED/YELLOW

VOLTAGE
12 - 14.5 Vdc

BLACK
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Subsection 06 (LIGHTS, INSTRUMENTS AND ACCESSORIES)

mmr2006-137-009_a

— No voltage:

o Check accessories fuse (20 A) and relay 1 (if
applicable), connectors and wiring harness.

- Voltage is good:
o After checking the accessories, change the
power outlet.

Installation

The installation is the reverse of the removal pro-
cedure.

BEEPER (reverse alarm)

Removal

The beeper is located behind RH side of head-
lamp.

Unplug connector from beeper.
Unscrew retaining ring then remove beeper.

Test

NOTE: Before testing the beeper, make sure the
connectors are installed on proper beeper tabs.

CONNECTOR LOCATION
POSITIVE TAB (+) NEGATIVE TAB (-)
RED/GREY BEIGE/BLACK

A3ZE3RA

= VE,\:
# B

mmr2006-137-010_a

Open the front hood, remove the windshield then
remove screws retaining the accessories panel.

218

1. Positive tab
2. Negative tab

Using jumper wires, connect battery positive post
to beeper positive tab.

NOTE: On manual start models, use an external
12 V battery.

Connect battery negative post to beeper negative
tab.

CAUTION: To avoid beeper damage, ensure
that polarity is respected.

A sound should be heard. If not, replace the beep-
er with a new one.

If the beeper is good, check connectors, fuse, re-
lay 1 (if applicable) and wiring harness.
Installation

To install beeper, reverse the removal procedure.
Properly position connectors.

VISOR OUTLET

Removal
Remove the console.
Unplug the visor connector.
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Section 06 ELECTRICAL SYSTEM

Subsection 06 (LIGHTS, INSTRUMENTS AND ACCESSORIES)

Unscrew visor outlet.

Test

First, try another accessory, if it does not waork,
check visor outlet.

Unplug the visor connector.
Check voltage as follows

WIRES VOLTAGE
RED/YELLOW BLACK 12 -14.6 Vac

— No voltage:
* Check fuse andrelay 1 (if applicable), connec-
tors and wiring harness.

- Voltage is good:
e Replace power outlet.

Installation

The installation is the reverse of the removal pro-
cedure.

mmr2006-137
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Section 07 DRIVE SYSTEM
Subsection 01 (DRIVE BELT)

fa'a'a'a'a a’a’a

BOMBARDIER
FABRIDUL AL CANADA

A01DZKA

CORRECT

o
uTHYEN"T

bt ]
Y adVl”

A01DZLA

INCORRECT

DRIVE BELT ADJUSTMENT

To adjust drive belt correctly, do the following:

1. Make sure proper drive belt is installed and
check if it's condition is appropriate (no wear
spots, no damages, etc.).

2. Adjust pulley alignment (refer to PULLEY
ALIGNMENT).

3. Adjustdrive belt height (see procedure below).

4. Check drive belt deflection (see procedure be-
low).

NOTE: This measure is done as a reference only.

Drive Belt Height

To obtain maximum vehicle performance, the
drive belt cord should be flush with driven pulley
edge. Adjust as required

222

A02D1UA 1

TYPICAL
1. Flush

Loosen screws and turn adjustment ring as fol-

lows:

— To lower belt in driven pulley: turn adjustment
ring counterclockwise and tighten the screws.

— To raise belt in driven pulley: turn adjustment
ring clockwise and tighten the screws.

A33DODA 1

TYPICAL
1. Screws
2. Adjustment ring

Turn the adjustment ring up one notch, tighten the
screws, then rotate driven pulley to allow drive
belt to settle in pulley. Check height, if required
the adjustment ring can be turned up to 1/4 or 1/2
the notch. Check height, repeat as required.

mmr2006-138



Section 07 DRIVE SYSTEM
Subsection 01 (DRIVE BELT)

A33DOEA

DRIVEN PULLEY NOTCHES

NOTE: Notches are there on the driven pulley for
reference purpose only and the desired adjust-
ment can be attained at any point.

Drive Belt Deflection (reference only)

To obtain maximum vehicle performance, the belt
tension must be adjusted according to specifica-
tions shown in the accompanying chart.

«——3

ADODOGA

1. Force
2. Read deflection here
3. Reference ruler

Belt Tension Tester Method
Position a reference ruler on drive belt.

Use the belt tension tester (P/N 414 348 200) as
explained below.

DEFLECTION * FORCE

MODEL mm (in) kg (Ib)
Al

A | 3225012805097 | 113028

! FOR REFERENCE ONLY

Wooden Stick and Spring Scale Method
Position a reference ruler on drive belt.

—> 1 |«

A0DDOSA

1. Mark specified deflection

Using spring scale and stick, apply specified force
on drive belt halfway between pulleys as shown.

mmr2006-138
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| _...f‘??“flf“f?_mul@

ADoCo78 4 3

Lower O-ring
Upper O-ring

Force (read down)
Deflection (read up)

A=

1. Slide lower O-ring of deflection scale to speci-
fied measure.

2. Slide upper O-ring to 0 (zero) on the force
scale.

3. Apply pressure until lower O-ring is flush with
edge of ruler and read force on the upper scale
at top edge of O-ring.
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ol

ADODOBA

1. Upper O-ring — force

2. Force

3. Lower O-ring — deflection
4. Reference ruler

5. Deflection

If the deflection is out of specifications, refer to

PULLEY ALIGNMENT and check the W and Z

measurements.

— If measurements W and Z are within specifica-
tions:

e To compensate a minor inappropriate de-
flection, a little adjustment can be obtained
by placing the belt drive cord slightly above
or slightly below the driven sheaves edges.
Recheck deflection and replace belt if nec-
essary.

- |f measurements W and/or Z are out of speci-
fications, check engine mounting bolts, chain-
case or frame alignment.
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Subsection 02 (DRIVE PULLEY)

DRIVE PULLEY

SERVICE TOOLS

Description Part Number Page
bushing remover/installer .........cccoooiiiiiiiieiccceee e 529031 200 ovvieeeiieieeeeee 230
drive pulley holder ... 529 035 874 .covoccerereeivirienier e, 227,234
drive pulley pUller.....coocoiie e 523 022 400 ..oovmnermmmmminsmanuanss o 227
slider shoe fork ... 529 005 B0 ocomvivmserisivsmimssasmsoncases 228, 233
sliding sheave bushing remover/ installer..................c..oo...... BP9 035 9381 siwvumumssrassnesn 230
sliding sheave bushing remover/installer............c....ccccoonnee. 529085 981 v 230
51810110 M e, 0 1 = 1o1250 ] (S 529088 012 vunusssismmssinns 228, 230, 232

SERVICE PRODUCTS

Description Part Number Page
Loctite 277 (red) .......ooeevinveeiiieieiiee i S p— 293 B00 005 ......ccoocriomaremoerarisnssesensosas 231
LOGHTE BOD.....cscnmeerisnmmsavsssesssranessssmnens susssasass sasnsmas iovsrboonsansasin 413 703 100 ...cccvreciiunrerrirercansnsnone 230-232
pulley flange Cleaner. ..o AT3 711 B09 ...ccomvvesimmsmmmmmimasnsannenss 229-230
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Subsection 02 (DRIVE PULLEY)

TRA V

Loctite 609 0—\ §L§'\

A35D0VT

53 N*m
(39 Ibf-ft)/B

Loctite
271

Loctite 609

25 Nem 1&

(18 Ibf«ft)

10 Nem
(89 Ibfein)

10 Nem
19 (g9 Ibfein)

120 N*m
(89 Ibfsft)

15

; 9
\.

10 N'm
(89 Ibfein)
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Section 07 DRIVE SYSTEM
Subsection 02 (DRIVE PULLEY)

GENERAL

TRA drive pulley stands for Total Range Adjustable
drive pulley.

NOTE: This is a lubrication free drive pulley. Al-
ways refer to appropriate parts catalog for replace-
ment parts. Most parts of TRA V are not inter-
changeable with other TRA models.

/A WARNING

Never use any type of impact wrench at drive
pulley removal and installation. The use of
impact wrench could damage the drive pulley
and modify the calibration.

Some drive pulley components (return spring,
ramp) can be changed to improve vehicle perfor-
mance in high altitude regions. A service bulletin
will give information about calibration according
to altitude.

CAUTION: Such modifications should only be
performed by experienced mechanics since
they can greatly affect vehicle performance.
Verify spring specifications before installation.
Do not only refer to the spring color code.

/A WARNING

Any drive pulley repairs must be performed
by an authorized Ski-Doo dealer. Subcompo-
nent installation and assembly tolerances re-
quire strict adherence to procedures detailed.

Ring Gear

Each time the drive pulley is removed from the
engine, check the tightening of ring gear screws.
Torque them if necessary.

CAUTION: All 995 engines are equipped with
a ring gear, even though the vehicle does not
have an electric starter. The ring gear is used
as a damper. Do not remove it.

PROCEDURES
REMOVAL

Remove drive belt.

Secure drive pulley no. 1 with the drive pulley
holder (P/N 529 035 674). Install it over a sliding
sheave tower.

mmr2006-139

A32DIWC

TYPICAL — INSERT THE TOOL IN SLIDING FLANGE CAVITIES

Remove the drive pulley bolt no. 2 and its conical
spring washer no. 3.

To remove drive pulley no. 1 and/or fixed sheave
no. 4 from engine, use the drive pulley puller
(P/N 529 022 400).

629022400

Retain drive pulley with the drive pulley holder
(P/N 529 035 674), and install the puller in pulley
shaft then tighten.

CAUTION: These pulleys have metric threads.
Do not use imperial threads puller. Always
tighten puller by hand to ensure that the drive
pulley has the same type of threads {metric vs
imperial) prior to fully tightening.

DISASSEMBLY

Ring Gear

To remove the ring gear no. 5, use a heat gun to
break the threadlocker on ring gear screws no. 6
before disassembly.

CAUTION: If a tool other than a heat gun is
used, do not exceed 150°C (300°F).

Fixed Sheave
CAUTION: NEVER tap on governor cup no. 7.
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Section 07 DRIVE SYSTEM
Subsection 02 (DRIVE PULLEY)

To separate fixed sheave no. 4 from sliding sheave
no. 8, heat the stop plate with a heat gun then
screw puller into fixed sheave shaft about 13 mm
(1/2 in). Raise drive pulley and hold it by the slid-
ing sheave while knocking on puller head to disen-
gage fixed sheave.

A16D0TA

TYPICAL
1. Puller
2, Holding sliding sheave

NOTE: No components marking is required before
disassembling this drive pulley since it has factory
mark and arrows as indexing reference.

Slider Shoe and Governor Cup

Carefully lift governor cup no. 7 until slider shoes
no. 9 come at their highest position into guides.

Hold a slider shoe set then carefully lift its housing
and install a slider shoe fork (P/N 529 005 500).
Proceed the same way for other housings lifting
one at a time.

A16D02A

529 005 500

A16B02A

TYPICAL
1. Hold slider shoes
2. Lift one housing at a time

228

TYPICAL

When all slider shoes are hold with the forks, re-
move the governor cup.

Spring Cover

To remove the spring cover no. 10, always use the
spring compressor (P/N 529 036 012). The spring
cover is pushed by clutch spring pressure.

/\ WARNING

Clutch spring is very strong. Never attempt
to remove spring cover without the recom-
mended tools.

Install support guide of spring compressor in vice.

AO3D3EA

1. Support guide

Install sliding sheave no. 8 then a second support
guide. These support guides will prevent bushing
damages.

mmr2006-139
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Subsection 02 (DRIVE PULLEY)

AD3D3FA

TYPICAL
1. Support guide

Remove 3 Allen screws no. 11 retaining spring
cover then unscrew compressor.

Remove spring cover, spring no. 12 and spring
seat no. 13.

CLEANING
Fixed and Sliding Sheaves

Parts must be at room temperature before clean-
ing.

Clean pulley sheaves and shaft with fine steel
wool and dry cloth.

Using a paper towel with pulley flange cleaner
(P/N 413 711 809), clean crankshaft tapered end
and the taper inside the fixed sheave of the drive
pulley, crankshaft threads and retaining screw
threads.

CAUTION: Avoid contact between cleaner and
crankshaft seal because damage may occur.

Remove all hardened oil deposits that have baked
on crankshaft and pulley tapered surfaces with
coarse or medium steel wool and/or sand paper
no. 600.

CAUTION: Do not use any other type of abra-
sive.

Reclean mounting surfaces with paper towel and
cleaning solvent.

Wipe off the mounting surfaces with a clean, dry
paper towel.

CAUTION: Mounting surfaces must be free of
any oil, cleaner or towel residue.

mmr2006-139

Bushings

Clean sliding sheave bushing no. 14 and spring
cover bushing no. 15 only with a petrol-based
cleaner.

_CAUTION: Do not use acetone to clean bush-
ing.

INSPECTION

Drive pulley should be inspected annually.

Ring Gear

Check torque of ring gear screws. If a screw
turns, verify screw surface and ring gear surface.
If surface is worn, replace ring gear and screws.
If screw is only loose, refer to ASSEMBLY for
procedure and torque.

Thrust Washer and Roller

Check rollers no. 16 for roundness of external di-
ameter. Check thrust washers no. 17 for thick-
ness wear. Replace as required.

CAUTION: Ensure rollers are in good condition.
Replace as required.

Lever Bolt and Flanged Bushing

Check the flanged bushing no. 18 for wear. Re-
place if necessary.

Check lever bolts no. 19 for wear, replace as re-
guired.

O-ring and Slider Shoe

Check if O-rings no. 20 are cracked, cut or
crushed. Replace as required.

Check slider shoes no. 9 for wear. Replace if
groove is not apparent on top.

Sliding Sheave and Spring Cover
Bushings

Visually inspect coating of bushings no. 14 and
no. 15. Replace if worn.

Sliding Sheave Bushing Replacement

NOTE: In case of worn out bushing, it is advisable
to replace whole sliding sheave assembly as re-
placing just the bushing may reduce the drive pul-
ley performance.

Remove circlip no. 21 from the sliding sheave.
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A3Z2D2TA

TYPICAL
1. Circlip

Secure the spring compressor (P/N 529 036 012)
in a vice. Mount the bushing remover/installer
(P/N 529 031 200) and the sliding sheave assem-
bly on it.

52
A3Z2D2VA

TYPICAL

Use a soft sand paper to clean sliding sheave
bushing mounting surface.

A32D2WA

A32d2ub2

TYPICAL
1. Spring compressor
2. Bushing remaover/installer

Use the sliding sheave bushing remover/installer

(P/N 529 035 931) to press out old bushing.

NOTE: Make sure to use the tool as marked; to
remove the bushing press using the side marked
“OUT", as shown below in the picture.

230

Clean sliding sheave bushing mounting surface
with pulley flange cleaner (P/N 413 711 809).

To install a new bushing, secure the spring com-
pressor (P/N 529 036 012) in a vice and mount the
sliding sheave.

Apply Loctite 609 (P/N 413 703 100) on the outside
of bushing face then insert the bushing from inner
side of sliding sheave.

Mount the sliding sheave bushing remover/
installer (P/N 529 035 931) with side marked “IN"
to press in a new hushing.

mmr2008-139
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A32D2XA

TYPICAL

NOTE: Make sure that the bushing is well seated
on the sliding sheave.

A32D2YA

1. Bushing

Install the circlip.

A32D2ZA

TYPICAL
1. Circlip

Spring Cover Bushing Replacement

Under normal use there is nc need to replace this
bushing no. 15.

mmr2006-139

In case of replacement, it's recommended to re-
place spring cover assembly.

ASSEMBLY

NOTE: This drive pulley is lubrication free. Do not
lubricate any component.

Ring Gear
Clean ring gear no. 5 and the inner threads of fixed
sheave no. 4.

Apply few drop of Loctite 271 (red) (P/N 293 800
005) along the ring gear screw threads and at the
bottom of the fixed sheave holes.

Torque ring gear screws to 53 Nem (39 Ibfeft).

CAUTION: Do not use other screws than rec-
ommended ones in the parts catalog. Never
use bolts coming from another type of pulley.

Calibration Screw, Washer and
Locking Nut

When installing calibration screw no. 22, make
sure to install washer no. 23 as shown.

A16DOTA

TYPICAL
1. Washer

Refer to ADJUSTMENT, further in this section, to
install the calibration screws in original setting.

Torgue locking nut no. 24 to 10 Nem (89 Ibfein).
Pin

Always use the same type of pin no. 25 as original-
ly installed when servicing. Different types have

different weights for calibration purpose. Refer to
TECHNICAL SPECIFICATIONS.

Use a heat gun for pin removal.

Apply Loctite 609 (P/N 413 703 100) between pin
and lever when assembling.
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Dowel Tube and Ramp

Insert dowel tube no. 26 from chamfered side.
Make sure ramp no. 27 is centered on dowel tube.

1

N

A16D0BA

1. Chamfered side

Position dowel tube split at the angle A.

A3IBDOWA

During set screw no. 30 assembling, apply one
drop of Loctite 609 (P/N 413 703 100) on set screw
threads.

1. Set screw threads

While installing levers no. 29 make sure that the
BRP part number is visible.

MODEL ANGLE (A)

With TRA V 45 + 3°

;‘tﬂ

< \‘|
< ’|

A
Y

A16D0SA 1 1

1. Equal distance
Torque screws no. 28 to 10 Nem (89 [bfein).

Lever, Roller and Set Screw

CAUTION: Although rollers of TRA V drive pul-
ley can be replaced by other rollers from other
TRA drive pulleys, such modifications should
not be performed. The time life of the parts
can be greatly affected. Use only recommend-
ed rollers specific for the TRA V drive pulley.
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A3SDOYA

/\ WARNING

Whenever replacing centrifugal levers, al-
ways replace all 3 at the same time. Other-
wise, drive pulley misbalancing will occur
because of levers difference.

Torque lever bolts no. 19 as per the exploded view.

CAUTION: Lever assembly and rollers must
move easily after installation.

Fixed Sheave, Sliding Sheave, Spring
and Spring Cover

To install spring cover, use spring compressor
(P/N 529 036 012).

Assemble fixed and sliding sheaves. Note that
fixed sheaves have different taper angle. Match
taper angle with crankshaft.

Lift sliding sheave against spring cover and align
spring cover arrow with sliding sheave mark.
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A32D1YA

TYPICAL
1. Align

Tighten screws no. 11 to proper torque as men-
tioned in exploded view.

Sliding Sheave, Slider Shoe and
Governor Cup

To install governor cup, use the slider shoe fork
(P/N 529 005 500) following tool:

529 005 500

A1BBOTA

Insert O-rings no. 20 and slider shoes no. 9 into
governor cup no. 7 so that groove in each slider
shoe is vertical to properly slide in guides.

Install a slider shoe fork into slider shoe grooves to
maintain them for governor cup installation. Pro-
ceed on 3 set of slider shoes.

mmr2006-138

529 005 500

AT6B0ZA

TYPICAL

Make sure to align governor cup arrow with sliding
sheave and fixed sheave mark.

NOTE: If fixed sheave has no mark, align governor
cup mark with segment no. 1 of inner sheave.
Segments are identified on engine side.

A16DOEA

TYPICAL
1. Align

Carefully slide governor cup into sliding sheave.
Align mark of governor cup with mark of fixed
sheave.

Remove forks and push governor cup down.

INSTALLATION

CAUTION: Do not apply antiseize or any lubri-
cant on crankshaft and drive pulley tapers.

CAUTION: Never use any type of impact
wrench at drive pulley removal and installa-
tion.

Clean mounting surfaces as described in CLEAN-
ING above.

Drive Pulley Assembly

The following installation procedure must be
strictly adhered.
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Install drive pulley on crankshaft extension.

Install a new conical spring washer no. 3 with its
concave side towards drive pulley then install drive
pulley bolt no. 2.

/A WARNING

Never substitute conical spring washer
and/or bolt with jobber ones. Always use
BRP genuine parts for this particular case.

Use the drive pulley holder (P/N 529 035 674). See
removal procedure.

Torgue drive pulley bolt to 120 Nem (89 Ibfeft).

Before starting engine, perform drive pulley ad-
justment, see further in this section.

Install drive belt and guard.

Raise and block the rear of the vehicle and support
it with a mechanical stand.

/A WARNING

Ensure that the track is free of particles which
could be thrown out while track is rotating.

Keep hands, tools, feet and clothing clear of
track. Ensure nobody is standing near the ve-
hicle.

Accelerate the vehicle at low speed (maximum
30 km/h (20 MPH)) and apply the brake, repeat 5
times.

Retorque drive pulley bolt to 120 Nem (89 Ibfeft).
/\ WARNING

After 10 hours of operation the transmission

system of the vehicle must be inspected
to ensure the drive pulley bolt is properly
torqued.

ADJUSTMENT

The drive pulley is factory calibrated to transmit
maximum engine power at a predefined RPM.
Factors such as ambient temperature, altitude
or surface condition may vary this critical engine
RPM thus affecting snowmobile efficiency.

This adjustable drive pulley allows setting maxi-
mum engine RPM in the vehicle to maintain max-
imum power.

Calibration screws should be adjusted so that ac-
tual maximum engine RPM in vehicle matches the
maximum horsepower RPM given in TECHNICAL
SPECIFICATIONS.

234

NOTE: Use precision digital tachometer for engine
RPM adjustment. The adjustment has an effect
on high RPM only.

To adjust, modify ramp end position by turning cal-
ibration screws.

Calibration screw has a notch on top of its head.

Y O g

3 ‘ l) )

TYPICAL
1. Notch

Governor cup has 6 positions numbered 2 to 6.

|

A16DOGA

TYPICAL
1. Position 1 (not numbered)

See the following table for original factory setting.

CALIBRATION SCREW POSITION
MODEL POSITION
Adrenaline
MACH Z 6
X
MX Z Renegade X 6
Highmark
(Canada and 4
U.S.A)
SUMMIT Highmark 3
(Europe)
Highmark X 4
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Each number modifies maximum engine RPM by
about 200 RPM.

Lower numbers decrease engine RPM in steps of
200 RPM and higher numbers increase it in steps
of 200 RPM.

Example:

Calibration screw is set at position 3 and is
changed to position 5. So maximum engine RPM
is increased by about 400 RPM.

To Adjust:

Just loosen locking nut enough to pull calibration
screw partially out and adjust to desired position.
Do not completely remove the locking nut. Torque
locking nuts to 10 Nem (89 Ibfein).

CAUTION: Do not completely remove calibra-
tion screw otherwise its inside washer will fall
off.

CAUTION: Always adjust all 3 calibration
screws and make sure they are all set at the
same number.

A1BDOHA

TYPICAL
1, Loosen fust enough to permit rotating of calibration screw

mmr2006-139
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DRIVEN PULLEY

SERVICE TOOLS

Description Part Number Page
bushing extractor/installer ..........cccocvviiiiiiiiiiieeee 529031 300 .....oveeeemsmemsrmrsamsssssisenssnnsens 242
clutch spring CoOMPresSSOr ...ooviviiviiiieiiieiiiiieeeeeee e, B291086 012 . iurmnmmnsmsiroinsrmsssis 239, 241
crankshaft protector .......ooveiviviiviiieecie e A20 876 BB2 ..ovooeivrnreiieeneerenrrreeessnnnes 242
large bushing exXtractor.......cccoovveeiviiniiiicieiiaeriie e B29 087 100 viaissesmismms smmmsmsassvussmmrmesses 241
large bushing eXtractor..........cccovvvviieiiecieeeieeiiivieea B2B 03D 57D ..cciimssimmisssmisssnemimmmsine 241

SERVICE PRODUCTS

Description Part Number Page
Loctite 243-(BIUB) musmmsmmnmessasmsninsmsiisn 208800 0B s mmmsmnmminsirmmmias 242
LoGtite 271 (re8) i i cosiisisis s sontossisssassssns inds smestis 293800 008 s iinrmuinimrasiii i 242
Loctite 380 (Black Max) ....cccooeeeeereeeeeiieeeeiieeciciee 413408300 .ooooiieeeeeeeeeeeeeeee, 241-242
Loctite 767 (antiseize lubricant) ........cccooovevveiiieveennnnn. 23800 070 psemssesiimsmmssnsnsmmmssmasssronseisms 242
pulley flange cleaner.......ccccevvviiiiiiiiiiieeeee AT TN BO9 vvnrsonmernmsnnisnmssonsrmmans 240-241

mmr2006-140
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7 Nem 48 N*m
(63 Ibf *in) (35 lbf'ft)

@i@%@g

Antlselze 4 Loctite 271

13 bricant 6-“\/

Loctite 380
Antiseize
lubricant

7 Nem
(63 Ibfein)

1017 Ibf-ft)
(89 |bfin)

Loctite 243

A3sD10T
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GENERAL

During assembly/installation, use the torque val-
ues and the service products as in the exploded
views.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/\ WARNING

Torque wrench tightening
must strictly be adhered to.
Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pins,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a locking device is impaired, it must be re-
newed.

/A WARNING

Never start engine when the pulley guard is
removed.

/\ WARNING

The driven pulley is a precisely balanced unit.
Never replace parts with used parts from an-
other driven pulley.

specifications

PROCEDURES
DRIVEN PULLEY REMOVAL

Remove belt guard and drive belt.

Remove driven pulley bolt no. 1 and shouldered
washer no. 2 then pull the driven pulley no. 3 from
the countershaft.

Note shouldered washer position for reinstalla-
tion. Take care not to lose spacer no. 4.

Countershaft and Countershaft Bearing

To remove and install countershaft and its bearing
refer to CHAINCASE AND COUNTERSHAFT.

DRIVEN PULLEY DISASSEMBLY

Using the clutch spring compressor (P/N 529 036
012), push the cam no. 4.

/\ WARNING

Driven pulley cam is spring loaded, use only
the above mentioned tool. Do not use other
clutch spring compressor.

mmr2006-140

ABSDUIA

1. Clutch spring compressor
2. Cam

Remove the half keys no. 5.

A35D12A

1. Half keys

Unscrew clutch spring compressor then remove
cam and spring no. 6 and separate the 2 pulley
sheaves.

Remove the roller circlip no. 9 and its washer
no. 10 then remove the roller no. 7 from the roller
axle no. 11.

If a roller axle must be removed, do the following:

— Heat, with a propane torch, the roller axle to
break the threadlocker (heat 2 minutes approx-
imately), never heat screw head.

— Using an impact tool, unscrew roller axle screw
no. 8.

— Repeat procedure for other axles.
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DRIVEN PULLEY CLEANING

Pulley Sheaves

Using a paper towel with pulley flange cleaner
(P/N 413 711 809), clean pulley sheaves.

If necessary, use a fine steel wool and a dry cloth
to remove a stubborn deposit.

Bushings and Cam

Teflon from bushings no. 12 and no. 13 will de-
posit on cam and shaft during break-in period
(about 10 hours of use). It will form a gray col-
ored deposit. Do not remove this teflon deposit,
it helps pulley for smooth operation.

Always use dry cloth for dirt and dust removal in
order not to remove the gray teflon deposit.

DRIVEN PULLEY INSPECTION

NOTE: Inner flanges, threads, countershaft and all
surfaces which have contacts with other moving
parts must be free of dust, scratches or rust.

Pulley Sheaves
Check pulley sheaves for marks or scratches.
Check splines in fixed sheave pulley no. 14.

Bushings

Using a dial bore gauge, measure the inner diame-
ter of small and large bushings no. 12 and no. 13.
Measuring point must be at least 5 mm (1/4 in)
from bushing edge.

Replace the bushing if the measurement is out
of specification. Refer to BUSHING REPLACE-
MENT.

Rollers

Check the rollers no. 7 for flat spots, cracks or
other visible damages.

Measure inner and outer diameter of rollers.

ABD13A

A. Inner diameter
B. Outer diameter

ROLLER DIAMETER SERVICE LIMIT

Inner diameter 12.5 mm (.492 in)

Outer diameter 23.5 mm (.925 in)

Measure the roller thickness.

e

A35D14A

A. Thickness of roller

ROLLER THICKNESS
10.56 mm (413 in)

Service limit

AD3D10A
BUSHING SERVICE LIMIT
Small bushing 38.30 mm (1.508 in)
Large bushing 108.2 mm (4.260 in)

240
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Cam

Verify contact surfaces of cam no. 4 for visible
damages.

Check splines condition.
Replace as required.

BUSHING REPLACEMENT
Large Bushing

Remove circlip.

Install the support plate included with the large
bushing extractor (P/N 529 031 100) inside sliding
sheave.

A3SD17A

Place the large bushing extractor (P/N 529 035
575) below bushing and screw the threaded rod
of the clutch spring compressor (P/N 529 036 012)
in the large bushing extractor hole until the end of
threaded rod reaches against the support plate.

A35D18A

TYPICAL

1. Support plate

2. large bushing extractor

3. Threaded rod of spring compressor

mmr2006-140

Mount the clutch spring compressor head in a
vise.

Using a heat gun, heat bushing to break the adhe-
sive product.

Turn pulley sheave by hand to extract old bushing.

Before bushing installation, clean residues of
adhesive product by using pulley flange cleaner
(P/N 413 711 809).

On threaded rod install both sleeves and one
spacer included with the clutch spring compres-
sor (P/N 529 036 012).

A3BD19A

Coat bushing outside diameter with Loctite 380
(Black Max) (P/N 413 408 300). Place new bush-
ing on sliding sheave and slightly tap to engage
squarely the bushing in the sliding.

Install the sliding pulley on threaded rod and screw
in the large bushing extractor (P/N 529 035 575).

A3BDIAA

Turn pulley sheave by hand to insert the new bush-
ing.

NOTE: Change the position of extractor often to
push the bushing straight and avoid damages.

Install circlip.

Small Bushing
Remove circlip.

Using a press, extract the small bushing. Push
the bushing out of its location by using a pipe with
proper diameter.

Clean residues of adhesive product by using pulley
flange cleaner (P/N 413 711 809).
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Coat bushing outside diameter with Loctite 380
(Black Max) (P/N 413 408 300).

Using a press, the bushing extractor/installer
(P/N 529 031 300) and the crankshaft protector
(P/N 420 876 552), insert small bushing in its
location.

A35D1BA

Install circlip.

DRIVEN PULLEY ASSEMBLY

The assembly is the reverse of the disassembly
procedure. However, pay attention to the follow-
ing details.

Using a tap and a die of 8 mm x 1.25, clean threads
of roller axles no. 11 and threads of screws no. 8
before installing them. Apply Loctite 271 (red)
(P/N 293 800 005) on screw threads and Loctite
767 (antiseize lubricant) (P/N 293 800 070} under
screw head.

NOTE: Make sure there is no antiseize lubricant
on threads.

Torque screws to 48 Nem (35 Ibfeft). Do not use
impact tool.

Install the proper cam. The cam angle is indicated
on the cam.

242

AFBOIGA

MODELS CAM ANGLES
MACH Z 5
(Adrenaline and X) GeCo
MX Z (Renegade X) 44°/33°
SUMMIT ompo
(Highmark and Highmark X) e

During cam installation, make sure to align the
cam slides with the rollers.

DRIVEN PULLEY INSTALLATION

The installation is the reverse of the removal pro-
cedure. However, pay attention to the following
details.

Apply Loctite 767 (antiseize lubricant) (P/N 293
800 070) on countershaft splines.

Apply Loctite 243 (blue) (P/N 293 800 060) on driv-
en pulley bolt.

Perform a pulley alignment before starting engine
and verify drive belt height. Refer to PULLEY
ALIGNMENT and DRIVE BELT.

mmr2006-140
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PULLEY ALIGNMENT

SERVICE TOOLS

Description

aligNMENT Dar.......oveeiiiiiieeee e
driven pulley opening to0l.......ccccveviiieeiiiiiiieeeiiiiees

GENERAL

Pulley alignment must be checked out to ensure
the highest efficiency of the transmission system.
Furthermore, optimum drive belt operation and
minimal wear will be obtained only with proper
pulley alignment.

CAUTION: Before checking pulley adjustment,
the rear suspension must be mounted on the
vehicle and track tension/alignment must be
done. Always check pulley adjustment after
suspension is adjusted.

/\ WARNING

Failure to correctly perform pulley alignment

may cause the vehicle to creep forward at
idle.

PROCEDURES
W AND Z MEASUREMENTS

W = Distance between both pulley shafts (center
to center).

Z = Distance between both pulleys.

Remove guard and drive belt.

Measure the distance between both pulleys to
know if the engine and the frame are positioned
correctly. The distance pulley is not adjustable on
the RT series vehicles.

=3}

w7

A33D10D

TYPICAL
W = Distance between both pulley shaft (center to center)

mmr2006-141

Part Number Page
........... 5290358371 v 244
........... B29 017 200 i eeiiineninen 243
—>»| €«—7Z
: 1 — =
T = \?/
A33D10A
TYPICAL
Z = Distance between both pulleys
MEASUREMENT
DRIVE PULLEY/ W Z
DRIVEN PULLEY mm (in) mm (in)
265 = 0.5 275
TRAVIHPV roller | 16433, 02) | (1.083)

If measurements W and/or X are out of specifica-
tions, check engine mounting bolts, chaincase or
frame alignment.

X MEASUREMENT

X = Distance between alignment bar and drive
pulley fixed sheave edge, measured between
pulleys.

By using driven pulley opening tool (P/N 529 017
200) push the sliding half to open the driven pulley.

243



Section 07 DRIVE SYSTEM
Subsection 04 (PULLEY ALIGNMENT)

If an alignment is necessary, remove driven pulley
and add or remove shim(s) as required to obtain

the specified alignment.

ASIDOHA 529 017 200

TYPICAL — DRIVEN PULLEY OPENING TOOL

Insert the alignment bar (P/N 529 035 831) into the
opened driven pulley.

azaoosa 1

TYPICAL

1. Shims

Use the following table to choose the proper

shim(s).

SHIM CHART
PN SHIM THlC_KNESS
; mm (in)
330014 o 504 112 000 0.42 £ 0.05 (.017 + .002)
TYPICAL — ALIGNMENT BAR IN PULLEYS 417 300 265 1.02 + 0.10 (.040 + .004)
417 300 252 2.06 £ 0.15 (.081 + .006)

Always measure distance X from the outside of
the alignment bar (including its thickness to the , . )
fixed sheaves inner edge). When the alignment is done, torgue driven pulley

boltto 23 Nem (17 Ibfeft) then refer to DRIVE BELT
to adjust the drive belt.

1 W%
A33D10C
TYPICAL
1. Alignment bar

MEASUREMENT (X)
DRIVE PULLEY/ DISTANCE mm (in)
DRIVEN PULLEY [ viNivUM | MAXIMUM

36.5 37.5
TRA V/HPV roller (1.44) (1.48)

mmr2008-141
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BRAKE

SERVICE PRODUCTS

Description Part Number Page
BOT 4. braige fliie BILMA covsmansssmassmsmmmsmmimimmim 203 BOO OBZ. wnnssmmmmais g 247
DOT 4:brake Uit SRIE....oust s ssimmsivissenmsnsmmmsmsas sensssspmass 203 BUO BBB! coovisumantis s ssnss s ssbosmmamass 247
LB E B0 e e S e R e S S R S T 413 703 1O crrererenmmrrsrssnnsnssanrnmrsesrmmnnns 253
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9 Nem
(80 Ibf-in)

24 N*m
(17 |bf-ft)’/7

Loctite
609

.L‘ﬁ 24 Nem

(17 1bfeft)

S

48 N+m
(35 |bfsft)

mmr2008-142-002 _a
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GENERAL

During assembly/installation, use torque values
and service products as in the exploded view.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/A WARNING

Torque wrench tightening specifications
must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pins,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a locking device is impaired, it must be re-
newed.

/A WARNING

A contaminated brake disc or pad reduces
stopping power. Discard contaminated pads
and clean contaminated disc with a high qual-
ity brake degreasing agent.

CAUTION: Avoid spilling brake fluid on plas-
tic, rubber or painted parts. Protect these parts
with a rag when servicing brake system.

CAUTION: To avoid serious damage to the
brake system, use only DOT 4 brake fluid from
a sealed container. Do not use brake fluid
taken from old or already opened containers,
nor mix different fluids for topping off.

CAUTION: Sealing washers must be discarded
and replaced with new proper ones every time
a Banjo fitting is unscrewed.

MAINTENANCE
BRAKE FLUID

The brake fluid must be changed in accordance
with the maintenance chart.

Recommended Fluid

Always use brake fluid meeting the specification
DOT 4 such as the DOT 4 brake fluid GTLMA
(P/N 293 600 062) or the DOT 4 brake fluid SRF
(P/N 293 600 063) sold by BRP.

Fluid Level

With the vehicle on a level surface, position steer-
ing in straight-ahead position to ensure reservoir is
level. Check brake fluid level, the reservoir is full
when the fluid reaches the top of window.

mmr2006-142

Brake Fluid Replacement
Draining
Remove reservoir cover with its diaphragm.

mmr2006-142-003_s

1. Reservoir cover
2. Parking brake lever

Connect a clear hose to caliper bleed screw.
Route this hose to an empty container.

Loosen bleed screw and pump brake lever until no
more fluid flows out of bleed screw.

A33D1GA

TYPICAL
1. Open bleed screw
2. Clear hose to catch used brake fluid

Filling and Bleeding

Tighten bleed screw.

Fill reservoir with recommended DOT 4 brake flu-
id.

Unscrew bleed screw until brake fluid freely flows
out of hose. Tighten bleed screw. Refill reservoir

when the fluid level is low to prevent air into sys-
tem. Keep sufficient fluid in reservoir at all times.

Pump up system pressure with brake lever until
resistance is felt.
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Squeeze brake lever and open bleed screw.
When lever touches the handlebar, do not release
lever and tighten bleed screw.

Repeat the procedure until no air bubbles appear
in the hose and brake lever is not spongy.

PROCEDURES
BRAKE PADS

Inspection

Brake pad must be replaced when lining is 1 mm
(1/32 in) thick or less or if the wear groove, on
lining pad, is no longer visible.

CAUTION: Brake pads must always be replaced
in pairs.

A35D04A

1. Wear groove on pad lining
A, Minimum thickness 1 mm (1/32 in}

Removal
Remove clips that retain pad pins.

A35D05A

TYPICAL
1. Clips

Hold pad spring and pull pad pins out of caliper.

248

A35D0BA

TYPICAL
1. Pad pins

Remove pad spring.

A3EDO7A

TYPICAL
1. Pad spring

insert a flat screwdriver between brake disc and
a brake pad to compress a caliper piston. Pay at-
tention to avoid scratching brake disc.

Remove brake pads from caliper.

mmr2006-142
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A33DOUA 1

TYPICAL
1. Brake pad

Installation

Clean pistons then push them inward before in-
stalling new brake pads.

Install:

— new brake pads

— pad spring and push pad pins to lock the brake
pads
- both clips in the pin holes.

/A WARNING

Avoid getting fluid, oil or grease on brake
pads. Contaminated brake pads can greatly
affect stopping capacities.

Press the brake lever until both new pads are
touching the brake disc.

Center the brake disc into the caliper. Refer to
CALIPER.

CALIPER

Removal

To Separate Caliper from Chaincase

Align brake disc slots with caliper bolts then using
a 8 mm Allen key, unscrew them.

mmr2006-142

A35D08A

1. Banjo fitting
2. Sealing washer
3. Caliper boft

Remove caliper.

CAUTION: Do not let the caliper hang by the
hose and do not stretch or twist the hose.

To Change the Caliper
Drain brake system.

Use procedure described in TO SEPARATE
CALIPER FROM CHAINCASE above.

Unscrew Banjo fitting and discard sealing wash-
ers.

Inspection

Check caliper for cracks or leakages. Replace if
necessary.

Check pistons for scratches , rust or other dam-
ages. If so, replace the caliper as an assembly.

NOTE: Only brake pads are available as spare
parts.

Installation

Push pistons all the way in to allow caliper instal-
lation over brake disc.

Install the Banjo fitting with two new sealing
washers.

Fasten caliper on chaincase.

Fill the brake system and bleed it. Refer to MAIN-
TENANCE in this section.

The brake disc must be centered in caliper. Apply
brake then check for proper brake disc positioning.

Push on appropriate caliper piston in order to
move pad inward allowing proper brake disc po-
sitioning.
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NN I SNSRI

(S

ACG3D2KA Ll

TYPICAL

1. Brake disc not centered

2. Brake disc centered

3. Apply brake before checking

Apply brake then recheck.
BRAKE DISC

Inspection

The brake disc can be inspected without removing
it from the vehicle.

Check for scoring, cracking or bending, replace as
required.

Measure brake disc thickness. The minimum
thickness should be 4.5 mm (.177 in). If the brake
disc is out of specification, replace it with a new
one.

CAUTION: The brake disc must never be ma-
chined.

Removal
Apply parking brake.

Remove the cotter pin and discard it.

Unscrew the brake disc nut then remove it with
the spacer.

2560

35D09A

1. Cotter pin
2. Brake disc nut
3. Spacer

Using a 8 mm Allen key, unscrew caliper bolts and
place caliper out of the way.

mmr2006-142-004_a

CAUTION: Do not let the caliper hang by the
hose and do not stretch or twist the hose.

Remove the brake disc.

Installation

The installation is the reverse of removal proce-
dure. However, pay attention to the following.

Install the brake disc with the collar toward chain-
case.

mmr2006-142
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Torque brake disc nut to 60 Nem (44 Ibfeft) and
further tighten until its grooves align with the next
cotter pin hole.

Install a new cotter pin. Both end of cotter pin
must be folded over nut.

MASTER CYLINDER

Removal
Drain brake fluid until master cylinder is empty.

Remove the Banjo fitting and discard sealing
washers.

Unscrew master cylinder screws from the master
cylinder holder then remove master cylinder from
handlebar.

Inspection

Check master cylinder for cracks or leakage. Re-
place if necessary.

Installation

The installation is essentially the reverse of the re-
moval procedure but pay attention at the follow-
ing.
Always use new sealing washers during installa-
tion.

Install the master cylinder holder with the arrow
pointing downwards.

mmr2006-142

A35D03A

Torque the lower screw first to 8 Nem (71 [bfein)
then the upper screw to the same torque.

Bleed the brake system. Referto MAINTENANCE
in this section.

BRAKE LIGHT SWITCH
Brake Light and Switch Test

Remove bulb.

Using a multimeter, measure the voltage in bulb
socket as follows.

mmr2006-027-013_a

Start engine and read voltage. Apply brake and
hold for measurement.

POSITION IN SOCKET VOLTAGE
WHITE wire Socket shell
terminal (BLACK) 12 Vac

— Voltage is good:
e Change taillight bulb.
~ No voltage:
e Check brake light switch as follows.
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e Disconnect steering connector.

mmr2006-142-005_a

¢ Validate switch operation with an ohmmeter.

e Start engine and read voltage on connector
from main harness. Ensure to depress brake
lever to read voltage.

TERMINAL VOLTAGE

WHITE

BLACK 12 Vac

SWITCH TERMINAL RESISTANCE
Released RED/YELLOW Infinite (OL.)
Pushed | WHITE {small

anL(ljShZId terminan 0.2Q (CIOSEd)

mmi2008-142-006_a

e |f readings do not correspond to the above
specifications, check wiring/connectors go-
ing to switch. If they are good, replace
switch.

e |f everything was good, remove seat(s) or
trunk.

¢ Disconnect taillight connector.

k,

&

3 . S ..
mmr2008-027-011_a

TYPICAL

252

mmi2006-027-016_a

TYPICAL

o |f voltage is good, check rear light wiring/con-
nector going to taillight and if adequate, re-
place rear light. If voltage is not good, re-
ter to LIGHTS, INSTRUMENTS AND ACCES-
SORIES.

Removal

The brake light switch is located near the brake
lever. To remove the switch, use the following.

Disconnect the switch.
Take out the master cylinder from the handlebar.

Overturn the master cylinder so that the bottom is
on the top.

Fix the master cylinder in a rigid way preferably in
a vise.

Pull out the switch wire and rubber cover.
Activate the parking brake.

With the help of a proper tool, unscrew the switch
body pay attention to apply a torque in axial direc-
tion with steps of little torque angles and pay at-
tention to not apply a force in radial direction (flex-
ion).

Remove the glue remaining with alcohol on a
piece of cotton and then clean the seat threads.

NOTE: In case of accidental breakage while re-
moving switch body from master cylinder, ensure
to thoroughly restore and clean threads as needed
before installing new switch.

mmr2008-142
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Installation
NOTE: The brake light switch is not adjustable.

Put the switch on the seat, rotating it only for 1 or
1.5 turns.

Put one drop of Loctite 609 (P/N 413 703 100) on
the free switch threads.

Screw the switch by hand until it is in a correct
position.

For safety reasons, check the activation of the
switch by pulling the brake lever. In case of no
switch activation, repeat all the procedure replac-
ing a new switch.

NOTE: If parking brake releases during the mount-
ing operations, set the master cylinder in a sloping
position (with lever on the top) and hold the mas-
ter cylinder lever for 45 minutes.

Reinstall the master cylinder on the handlebar tak-
ing it in a horizontal position avoiding the risk of
glue contamination for the switch rod.

Release the parking brake.
Wait 24 hours to allow glue to set.
Recheck if switch is working properly.

mmr2008-142
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CHAINCASE AND COUNTERSHAFT

SERVICE TOOLS

Description Part Number Page
countershaft bearing remover/installer.........ccccccceeeiiiiiiniiens 528038 B9 5ecissanmmmmmminissimiitsisisi 262-263
countershaft bearing remover/installer bolt.......................... 529036 010 oviiiiiiiiiieieieeeecee e 262
countershaft measurement 100!l ........coocovvieeeiiiiiiieieeeec, 529036 009 ..o, 263
drive axle NoIdEr ..o 529 007 200 iiiiiiiiieeeiieeeeeeae 260

SERVICE PRODUCTS

Description Part Number Page
s o T = e | mEw— 293 800 005 cvicvvnssnmsmnmiinusisasming 260
XP-S synthetic chaincase Oil........coccvvvimiieiiiiiiiiieeiiiiiee A13: 808 B0 sisminumrnannimmsie 257-258
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Antiseize lubricant®

42 N'm 1742 Nem
(31 Ibfeft) AP (31 Ibfft)

Summit ,539 28 o PN S0 Loctite 243
S N\ ‘ s XN \ 31 Antiseize
@@ S / ' \ o\ lubricant
N /i =

3
\,»\242
5 i \
(/ 22 \h@
T
\ \

TR 42 Nem

\
% 3 3 . (31 Ibf+ft)
e Loctite 243
o

| . Antiseize

" N K i *

- ._ ( 6 Il\tl)}m ] ' lubricant

: 53 1bfin) | | 42 Nem N\ "
3—= (31 Ibfeft) \‘ \‘ 42 Nem
6 Nem 2P | \, XY (31 Ibfeft)
(53 Ibfein) 2= E ] \ ™ Loctite 243
4 % | \
\\' \
Y /'
\\ 4/'
14> -
10 .~ =%
\ e <
Summit e T A ,< \
series | TN XN 5 Mach Z 25 Nem

’,:/, \/ \ , series (18 |bfeft)

-

o

-7 36 N*m g
Y, (27 Ibfsft)
6 N*m %
(53 Ibf+in) A Hand
Summit > torque ~ .~ A
series ', - -

*Apply between nut and frame.

A3EDOCS
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Subsection 06 (CHAINCASE AND COUNTERSHAFT)

GENERAL

During assembly/installation, use the torque val-
ues and service products as in the exploded view.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/\ WARNING

Torque wrench tightening specifications
must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pin,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a locking device is impaired, it must be re-
newed.

MAINTENANCE
CHAINCASE OIL

Recommended Oil

NOTE: Do not mix different oil (mineral and syn-
thetic) for topping off.

Use XP-S synthetic chaincase oil (P/N 413 803
300).

Qil Level Verification

With the vehicle on a level surface, check the oil
level by removing dipstick no. 1. Qil level must be
between lower and upper marks.

mmrz006-143

A32D02A

TYPICAL

1. Dipstick

2. Oil level

3. Level between marks
4. Magnet

NOTE: It is normal to find metallic particles stuck
to dipstick magnet. If bigger pieces of metal are
found, remove the chaincase cover and inspect
the chaincase parts.

Remove metal particles from magnet.

Refill to upper mark using the XP-S synthetic
chaincase oil (P/N 413 803 300).

CAUTION: Do not use unrecommended types
of oil when servicing. Do not mix synthetic oil
with other types of oil.

Check dipstick O-rings no. 2. If the O-rings are
brittle, hard or otherwise damaged, replace them.

Draining Procedure

Place a drain pan under chaincase drain plug area.
Remove dipstick no. 1.

Using an Allen key, remove the drain plug no. 3.
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Subsection 06 (CHAINCASE AND COUNTERSHAFT)

A33DINA

Wait a while to allow oil to flow out of chaincase.

Filling Procedure
Place the vehicle on a level surface.

Using a funnel, pour 250 mL (8.5 U.S. oz) of XP-S
synthetic chaincase oil (P/N 413 803 300).

Check oil level with the dipstick and add oil if nec-
essary. The level must be between lower and up-
per dipstick's marks.

DRIVE CHAIN ADJUSTMENT

All Models except MACH Z

NOTE: Brake disc and countershaft splines must
be in good condition before checking if chain is
loose.

Unscrew lock nut no. 4.

Tighten tensioner adjustment screw no. 5 BY
HAND, then unscrew 1/2 turn. Hold tensioner
screw and tighten lock nut no. 4 to 36 Nem
(26.5 Ibfeft).

PROCEDURES
CHAINCASE COVER

Removal
Drain chaincase, see the above procedure.

Remove battery, battery rack and toe hold to allow
a better access.

Remove the brake disc. Refer to BRAKE.
Unscrew the chaincase cover screws no. 6 then
remove chaincase cover no. 7.

Inspection
Check the cover for cracks or distortion.
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Check if the O-ring no. 8 is brittle, hard or other-
wise damaged.

Verify if the oil seal no. 9 is in good condition.
Replace any defective parts.

Installation

The installation is the reverse of removal proce-
dure.

TENSIONER
All Models except MACH Z

Removal

Drain chaincase and remove chaincase cover. See
procedure above.

Unscrew the lock nut then release drive chain ten-
sion by unscrewing the tensioner bolt.

.....

A35DOEA

1. Lock nut
2. Tensicner bolt
3. Tensioner lever

Pull tensioner lever no. 10 out of chaincase hous-
ing.
Inspection

Check if the roller no. 11 turns smoothly and
freely. If not replace its needle bearing no. 12.

Check tensioner lever for cracks or other dam-
ages, replace if necessary.

Installation

The installation is the reverse of the removal pro-
cedure. When the installation is completed, per-
form the drive chain adjustment.

mmr2006-143
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Subsection 06 (CHAINCASE AND COUNTERSHAFT)

TENSIONER ROLLER BEARING
All Models except MACH Z

Removal

First, remove the tensioner lever no. 10 then re-
move the circlip no. 13.

A35DOFA

Remove tensioner axle, roller and washers.

A35D0GA

1. Tensioner axle
2. Roller
3. Washers

Using a press machine and suitable tappet, push
needle bearing no. 12 out of roller.

A35D0HA

mmrZ006-143

Installation

The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.

The needle bearing must be installed with the en-
graved side toward the circlip.

A35D0IA

ENGRAVED SIDE OF NEEDLE BEARING

Do not forget both washers no. 15 on each side
of roller no. 11.

Insert tensioner axle no. 14 and install a new cir-
clip. The circlip must be visible when the tension-
er is installed.

DRIVE CHAIN AND SPROCKETS

Removal
Remove chaincase cover. See procedure above.

Temporarily, install the brake disc and its nut, do
not torque nut.

Install the caliper. Torque bolts.
Apply parking brake.

Remove the lower sprocket bolt no. 16 and its
washer no. 17.

A35D0JA

Release parking brake and remove caliper and
brake disc.
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On so equipped models, release tension on drive
chain no. 18 and remove the tensioner lever
no. 10.

Remove bearing no. 19 and splined spacer no. 20
then O-ring no. 21.

AJEDOKA

1. Bearing
2. Splined spacer
3. O-ring

Pull the upper sprocket no. 22 and the lower
sprocket no. 23 with the drive chain out of chain-
case housing.

Inspection

Check sprocket teeth for wear or cracks. Replace
if necessary.

CAUTION: Replace sprockets and chain as an
assembly to prevent accelerated wear.

Check if O-ring no. 21 is brittle, hard or damaged.
Replace if necessary.

Check splines inside spacer no. 20 for wear. Re-
place if necessary.

Check if the bearing no. 19 turns smoothly and
freely. Replace if defective.

Installation

On MACH Z series, the rocker style chain can not
be used with an upper sprocket having fewer than
29 teeth. On all other models, do not use another
chain than the 13-plates wide one.

IMPORTANT: Due to the difference in pitch be-
tween the rocker type chain and the standard type
chain, it is necessary to use a standard chain and a
standard lower sprocket if a smaller upper sprock-
et is used. The chaincase housing is threaded to
accept a tensioner.

Fit chain on upper sprocket to make sure that you
are using right one according to width.
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NOTE: No work (separation, lengthening) can be
done on the silent chain type.

The installation is the reverse of the removal pro-
cedure. Pay attention to the following details.

Reinstall the brake disc and the caliper to torque
the lower sprocket bolt. Apply Loctite 271 (red)
(P/N 293 800 005) on sprocket bolt threads before
torguing.

CHAINCASE HOUSING

Removal

Remove chaincase cover, drive chain and sprock-
ets.

Remove spacer no. 24 on countershaft no. 25.

mmr2006-033-010_a

Unscrew nut(s) no. 26 that attach the chaincase
housing no. 27 to the vehicle.

Hold the drive axle in place by using the drive axle
holder (P/N 529 007 200).

529 007 200

=l — 11—
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529 007 200

T 4
A32DOLA ¢ '=

TYPICAL
1. Drive axle
2. Suspension front arm

Pry out drive axle oll seal no. 31 from chaincase.
Pull chaincase from drive axle and countershaft.

Using 2 large prybars inserted between chaincase
housing no. 27 and frame, pry complete assembly
from vehicle.

NOTE: Note quantity and location of shims to
reposition them correctly during installation.

Inspection
Check housing for cracks or distortion.

Verify if ball bearings no. 28 and no. 29 turn
smoothly and freely.

Check condition of oil seals no. 30 and no. 31.
Replace all defective parts.

Installation
Install all removed shims at their original locations.

Install chaincase housing and screw in nuts. Use
the following sequence to torque nuts to 42 Nem
(31 Ibfeft).

mmr2008-143

A35DOMA

Install all other removed parts.

CHAINCASE HOUSING
BEARINGS

Inspection

The bearings must turn smoothly and freely. If
not, replace them.

Removal

To remove the upper bearing no. 28, remove the
circlip no. 32 and pull the bearing out of the hous-
ing. The bearing is not installed press fit in the
housing.

For the lower bearing no. 29 a press machine will
be necessary.

Remove the circlip no. 33. Turn the housing and
remove the oil seal no. 31.

Support the housing around bearing location and
push the bearing out of housing with the press.
Installation

The installation is the reverse of the removal pro-
cedure.

NOTE: Always install bearings with their seals to-
wards inside of chaincase.
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COUNTERSHAFT

Removal

On Left Side of Vehicle:

Remove driven pulley and its shims, refer to DR/V-
EN PULLEY.

Unscrew the bearing flange bolts no. 34 and re-
move the bearing flange no. 35.

A35D00A

1. Bearing flange

2. Bearing flange bolts
3. Countershaft

4. Countershaft bearing

On the Right Side of Vehicle:

Remove:
— drive chain and sprockets
— spacer no. 24,

262

Using a plastic hammer, knock on the countershaft
no. 25 until the countershaft bearing comes out of
its support.

Remove countershaft.

To remove the countershaft bearing no. 36, see
COUNTERSHAFT BEARING further in this sec-
tion.

Inspection

Check countershaft for wear, bend or cracks.
Check splines for wear or damages.

Replace countershaft if any damage is detected.

Installation

The installation is the reverse of the removal pro-
cedure.

NOTE: If a new countershaft is installed, perform
bearing shimming procedure and pulley align-
ment. Refer to COUNTERSHAFT BEARING and
PULLEY ALIGNMENT.

COUNTERSHAFT BEARING

Inspection

No play must be felt between countershaft bear-
ing no. 36 and countershaft no. 25.

Check if the bearing turns smoothly and freely.
Replace bearing if any damage is detected.

Removal
Remove the countershaft, see procedure above.

Install the countershaft bearing remover/installer
(P/N 529 035 699) and the countershaft bearing
remover/installer bolt (P/N 529 036 010) on the
end of countershaft to remove the bearing.

mmr2006-143
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1. Countershaft
2. Countershaft bearing
3. Countershaft bearing remover/installer

Remove bearing and its shim(s) no. 37.
Discard the bearing.

CAUTION: Never use a countershaft bearing a
second time, each time when it is removed it
must be replaced by a new one.

Installation

NOTE: If a new countershaft or a new bearing
support is installed, it will be necessary to mea-
sure shims thickness between bearing and coun-
tershaft shoulder.

Shimming Procedure

To perform the measurement of shims, install the
countershaft measurement tool (P/N 529 036 009)
instead of the countershaft bearing no. 36 and in-
stall the bearing flange no. 35.

A35DD0A

1. Countershaft measurement tool
2. Bearing flange

CAUTION: The countershaft measurement tool
is a countershaft bearing modified. Never use
the tool instead of the bearing. Damages to
the countershaft, support and chaincase could
occur.

Using a feeler gauge, measure the gap between
inner race of bearing and countershaft shoulder.

mmr2006-143

A3SDORA

1. Bearing inner race
2. Countershaft shoulder

Round up or down to the nearest 0.5 mm (.020 in).

Use the following table to select the proper
shim(s).

SHIM CHART
SHIM P/N SH]Mnjn:ll%};;\lESS
504 112 000 0.42 + 0.05 (.017 + .002)
417 300 265 1.02 + 0.10 (.040 + .004)
417 300 252 2.06 = 0.15 (.081 + .006)

Countershaft Bearing Installation

Remove countershaft measurement tool from
countershaft.

Install shim(s) then place the new countershaft
bearing on countershaft.

Install the countershaft bearing remover/installer
(P/N 529 035 699) and push bearing in its location.

A3BDOSA

Install all other removed parts in the reverse order
of their removal.
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Subsection 07 (DRIVE AXLE)

DRIVE AXLE

SERVICE TOOLS

Description Part Number Page
drive axle sprocket adjuster Kit...........ccocvvvieieiiiiiien 861 728 700 wummmemmssnmsmmsmss 268

SERVICE PRODUCTS

Description Part Number Page
SUSPENSION SYNTNEtiC grease .....coovvviiciiieiiniie s 2935850033 . 269
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Subsection 07 (DRIVE AXLE)
MACH Z and MX Z Renegade X Models

11 N*m
(97 Ibf-in)

Suspension
synthetic
grease

Suspension
synthetic
grease

AZIDIRS

mmr2008-144
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SUMMIT Highmark and SUMMIT Highmark X Models
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GENERAL

During assembly/installation, use torgue values
and service products as in the exploded view.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/\ WARNING

Torgue wrench tightening specifications
must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pins,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a locking device is impaired, it must be re-
newed.

Sprocket/Track Alignment

CAUTION: Do not tamper with sprocket/track
alignment if frame or suspension is damaged.

Sprockets may be repositioned to fit lugs without
removing drive axle.

Use drive axle sprocket adjuster kit (P/N 861 725
700).

A33D0PA

PROCEDURES
DRIVE AXLE

Removal

Remove battery (if so equipped), battery rack and
toehold to gain access.

Drain oil from chaincase.
Raise and block rear of vehicle off the ground.

Remove rear suspension. Refer tc proper subsec-
tion.

268

Remove driven pulley. Refer to DRIVEN PULLEY.

Remove speedometer sensor no. 1, outer flange
no. 2 and speedometer magnetic adapter no. 4
from drive axle no. 5.

Remove circlip no. 3.

AZ3D17A 1

TYPICAL
1. Circlip

Remove chaincase cover, chain and sprockets.
Refer to CHAINCASE.

Remove circlip on drive shaft.

Release drive axle sprocket from track and at the
same time, push the drive axle no. 5 toward the

right side. Drive axle bearing in chaincase will fall
off.

Remove bearing and move the drive axle towards
the left side to remove it from vehicle.

Inspection

Check drive axle for bending, wear or other dam-
ages. Replace as required.

Installation

The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.

Index speedometer magnetic adapter no. 4 in
drive axle and push until it is completely inserted
in its hole.

The drive axle bearing in chaincase must have its
shield facing cover.

Install speedometer in accordance with the follow-
ing illustrations.

mmr2006-144
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mmr2006-144-001

MACH Z AND MX Z RENEGADE X

mmr2006-144-002

SUMMIT

Lubrication

Lubricate end housing bearing with suspension
synthetic grease (P/N 293 550 033). Continue lu-
bricating until grease flows out of the pilot hole on
speedometer sensor.

mmr2006-144

A32D44A

1. Lubricate until grease flows out here

DRIVE AXLE BEARING

Removal
Remove drive axle from vehicle.

Using a suitable puller, remove bearing no. 9 from
drive shaft.

Inspection

Before removing bearing from drive shaft, check if
it turns smoothly and freely. Replace if necessary.

Installation

Install bearing protector no. 8 and one bearing
flange on drive axle. Install bearing protector so
that its flat side is against bearing.

Using a press and a suitable pipe, push the bear-
ing. Always push bearing by inner race. Push
bearing until it leans on its protector.
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A33D00A

Install drive axle and all other removed parts.

SPROCKETS

Removal
Remove drive axle from vehicle.

To remove press fit sprockets no. 6 and no. 7, use
a press and a suitable support as illustrated.

A3300LA

SUPPORT SPROCKET NEAR HUB

270

Installation

CAUTION: The same sprocket must not be
pressed twice on the axle.

To assemble press fit sprockets no. 6 and no. 7,
use a press and a suitable pipe as illustrated.

A33DOMA

1. Pipe

CAUTION: Never allow sprockets to contact the
press plates and never support sprockets with
blocks. Always press on center hub with ap-
propriate pipe.

Ensure to align indexing marks of each sprocket
when assembling.

AZ4DOSA

TYPICAL
1. Indexing marks aligned

Sprockets must be assembled according to the
following dimensions measured from drive axle

end.

mmr2006-144
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MACH Z and MX Z Renegade X Models
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MEASURE FROM END OF DRIVE SHAFT
A. 48.3 mm (1.802 in)

B. 150.8 mm (5.937 in)

C. 273.8 mm (10.780 in)

D. 376.3 mm (14.815 in)

Summit Highmark and Summit
Highmark X Models
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AZIDIVA

MEASURE FROM END OF DRIVE SHAFT
A, 132.2 mm (5.205 in)

B. 1781 mm (7.0118 in)

C. 310.4 mm (12.220 in)
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Subsection 08 (TRACK)

TRACK

SERVICE TOOLS

Description Part Number Page
belt tenSION TESTET (visvvssiassismssssmivg s ssssminms A4 348 200 wowsesmmmmsmmsanvinsmssinss 274
ClEET FOTTIOVET vssmmsessinmiii s srssassronanissmsmimssas s oy o sim i L L R T 273
NAFTOW-ClEAT INSTAIET <ot e e ee e 529 D28 B0 st s i 273

INSPECTION

Visually inspect track for:

— cuts and abnormal wear

— broken rods

— broken or missing track cleats.

If track is damaged or rods are broken, replace

track. For damaged or missing cleats, replace by
new ones.

/\ WARNING

Do not operate a snowmobile with a cut, torn
or damaged track.

REPAIR
Track Cleat

Removal

— Raise rear of vehicle off the ground and lift snow
guard then hand rotate track to expose a cleat
to be replaced.

— Use track cleat remover (P/N 529 028 700) for
all models.

529 028 700

c%m

Installation

— Place new cleat in position on the track and
using the narrow-cleat installer (P/N 529 028
800) bend cleat then push tabs into rubber.

mmr2006-145

- Re-open installer, then position cleat tabs on
open end of tool and squeeze tabs until they are
indented in rubber.

A01B4UA "

TYPICAL
1. First step
2. Second step (to push tabs into rubber)

REMOVAL

Remove the following parts:

— rear suspension (refer to SUSPENSION)
— drive axle (refer to DRIVE AXLE)

- track.

INSTALLATION

Reverse the removal procedure.

NOTE: When installing the track, respect rotation
direction indicated by an arrow on track thread.

Check sprocket/track alignment as described in
DRIVE AXLE.
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ADJUSTMENT

Track tension and alignment are interrelated. Do
not adjust one without checking the other. Track
tension procedure must be carried out prior to
track alignment.

Tension

NOTE: Ride the snowmobile in snow about 15 to
20 minutes prior to adjusting track tension.

Lift snowmobile by a rope, chain or lift strap
hooked to rear bumper.

Allow the rear suspension to fully extend and
check gap halfway between front and rear idler
wheels. Measure between slider shoe bottom
and inside of track. The gap should be as given
in the following table. If the track tension is too
loose, track will have a tendency to thump.

A3ZF39A 1 3

TRACK ADJUSTMENT

TRACK ?ng; ggTMENT 7.3 kgf (16 Ibf)
TRngJFKLgﬂC'_i'\_'I'g"I\'UM 30.00 mm (1.181 in)
TR%%*;LT‘S@%%UM 35.00 mm (1.378 in)

The belt tension tester (P/N 414 348 200) may be
used to measure deflection as well as force ap-
plied.

' ancwis) s o [l oo s ] g
e s l [T

ADOCO7C

BELT TENSION TESTER
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1. Tool top O-ring positioned at 7.3 kgf (16 Ibf)
2. Apply pressure on tool until it contacts the upper O-ring
3. Measured track deflection

CAUTION: Too much tension will result in pow-
er loss and excessive stresses on suspension
components.

To adjust tension, do the following:

— Remove wheel caps.

— Loosen the rear idler wheel retaining screws.
— Turn adjustment screws to adjust.

A3DFO3A 2 1

TYPICAL

1. Adjustment screw
2. Retaining screw

3. Wheel cap removal

mmr2006-145
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Alignment

/\ WARNING

Before checking track alignment, ensure that
the track is free of all particles which could
be thrown out while track is rotating. Keep
hands, tools, feet and clothing clear of track.
Ensure no one is standing in close proximity
to the vehicle. Never rotate at high speed.

Start the engine and accelerate slightly so that
track barely turns. This must be done in a short
period of time (1 to 2 minutes).

Check that the track is well centered; equal
distance on both sides between edges of track
guides and slider shoes.

~

i1

T N N

—e—3— < -

AO1F0SA

1. Guides
2. Slider shoes
3. Egqual distance

To correct, stop engine, loosen rear wheel screws,
then tighten the adjustment screw on side where
the slider shoe is the farthest from the track insert
guides.

AOTFOBA

1. Guides
2. Slider shoes
3. Tighten on this side

Restart engine, rotate track slowly and recheck
alignment. If the satisfactory alignment is
achieved, then tighten the idler wheel retain-
ing screws to 48 Nem (35 Ibfeft). Reinstall the
wheel caps.

mmr2006-145

TRACTION ENHANCING
PRODUCTS (studs)

Important Safety Rules

/\ WARNING

To prevent serious injury to individuals near

the snowmobile:

- NEVER stand behind or near a moving
track.

- ALWAYS use a wide-base snowmobile
stand with a rear deflector panel.

- When the track is raised off the ground, on-

ly run it at lowest possible speed.
Centrifugal force could cause debris, dam-
aged or loose studs, pieces of torn track, or
an entire severed track to be violently thrown
backwards out of the tunnel with tremendous
force, possibly resulting in the loss of a leg
or other serious injury.

Effects of Studding on the Life
of the Snowmobile

The use of traction enhancing products can in-
crease the load and the stress on certain snow-
mobile components, as well as the vibration lev-
el. This can cause premature wear on parts such
as belts, brake lining, bearings, chain, and chain-
case sprockets, and shorten track life. For this
reason, it is even more important to follow the de-
tailed maintenance program given in the MAINTE-
NANCE CHART.

Studs can also cause serious damage to the snow-
mobile if it is not equipped with the tunnel protec-
tors designed for the particular model. Damage to
the electrical wiring or perforation of the heat ex-
changers are potential hazards, that could cause
the engine to overheat and be severely damaged.

/\ WARNING

If tunnel protectors are excessively worn or

not installed, the gas tank could be punc-
tured, causing a fire.
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A33AIBA

APPROVED TRACKS CAN BE IDENTIFIED BY THIS SYMBOL

Maintenance/Replacement

A visual inspection of the track should be per-
formed before each use.

Look for any defects, such as:

— perforations in the track

— tears in the track (particularly around traction
product holes)

— lugs that are broken or torn off, exposing portion
of rods

— delamination of the rubber

— broken rods

— broken studs

— bent studs

— studs that are torn off the track

— missing track guidel(s).

Replace broken or damaged studs immediately. If

the track shows signs of deterioration, it must be
replaced immediately. In doubt, replace the track.

/\ WARNING

Riding with a damaged track or studs could
lead to loss of control, resulting in a risk of
serious injury or death.

Installation
To install studs, refer to the manufacturer's instructions.
TRACK PROTECTOR
PROFILE TRACK MODELS KIT (P/N)
HEIGHT LENGTH
Adrenaline 861 802 800
95.4 mm 3.07 m Mach Z
1 in) (121 in) X 861 802 800
Adrenaline 861 786 400
(318? m) Mach Z
31.8 mm n X 861 786 400
(1.25 in)
a'gg " MX Z Renegade X 861 786 400

NOTE: Take care, different protector type must be used if a RipSaw track is installed.
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Section 08 SUSPENSIONS
Subsection 01 (R.A.S. FRONT SUSPENSION)

R.A.S. FRONT SUSPENSION

SERVICE TOOLS

Description Part Number Page
AArN NUE WIEENCH ..ot ereee s 529035876 ..o 283
ball joint installer o smamoe s s i B29 035975 i 283
Ball joint loek ool summsnsmmmmmmmssmms s 529035945 i 283
Ball [OINE MR OV sy oo o s S e s s B29035:827 umavmevasi o 281-282
ball joint TemoVer SUPBOIT g s s s e B2903B 878 courempappanmpeineg s 282
Fall JOINT SUBROM e o o e S T s N s e e L — 283
SN COmMPrEssor ool . v anmnms mrssran s 29036 007 wemmvmiasomasmvi 280
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Subsection 01 (R.A.S. FRONT SUSPENSION)

GENERAL

The procedure explained below is the same for the
RH and LH sides unless otherwise noted.

During assembly/installation, use torque values
and service products as in the exploded view.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/\ WARNING

Torque wrench tightening specifications
must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pins,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a locking device is impaired, it must be re-
newed.

Check for lcoseness, bent, worn out, rusted or
other damage on components. Ensure cotter pins
are in good condition and properly secured. Re-
place the faulty component.

To check upper arm bushings and ball joint:

— Let vehicle weight compress the suspension.

— Firmly grab upper part of skileg and try to move
sideways to feel the free-play.

— |f excessive play is felt, replace the faulty com-
ponent.

To check lower arm bushings and ball joint;

— Raise front of vehicle off the ground from the
frame to release the suspension.

— Firmly grab lower part of ski leg and try to move
sideways to feel the free-play.

— If excessive play is felt, replace the faulty com-
ponent.

PROCEDURES
SHOCK ABSORBER AND SPRING

Removal
Open hood and remove side panels.

X Models except SUMMIT Highmark X

Reduce spring preload by turning adjusting ring
towards position 1 and continue until it stops.

mmr2006-148

A33F1SA

TYPICAL

a

A33FITA

TYPICAL

MACH Z Adrenaline Models

Reduce spring preload by turning adjusting cam
accordingly.

All Models

Remove lower screw then upper screw of shock
absorber.

NOTE: Tc retain upper screw while unscrewing
nut, remove access plug in engine compartment.
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Subsection 01 (R.A.S. FRONT SUSPENSION)

A33FIUA

TYPICAL
1. Access hole to reach upper screw

Disassembly

To remove spring from the shock absorber, use
the spring compressor tool (P/N 529 036 007).

5250236007

Place the tool in a vise.

vmr2006-026-004

Position the shock absorber in the tool and install
the spring compressor pins.

For shock absorbers without reservoir, lock the
end of the shock absorber with a bolt or a steel

pin.

mmr2006-086-001_a

TYPICAL

1. Spring compressor tool screw

2. Locking device (bolt or steel pin)
3. Shock absorber end

Tighten the spring compressor tool screw until the
spring is sufficiently compressed to remove spring
locking devices.

Remove spring stopper then release the spring
compressor tool screw.

vmr2006-026-011

wmr2006-026-010

TYPICAL
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TYPICAL

Inspection

Inspect the spring for damage. Replace if neces-
sary.

Inspect shock, refer to SHOCK ABSORBER IN-
SPECTION AND SERVICING.

Assembly and Installation

For assembly and installation, reverse the disas-
sembly and removal procedures.

Ensure to reinstall shock absorber in the proper
position according to model.

mmr2006-146
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NOTE: Always install shock valve outwards when
applicable.

mmr2006-093-001

y - 7, Vi ../"'
Z Q\\ @ 2
/’ P N \.\ <0 /4&‘\
N\ % 2
: «'@\.\x@ﬁ ’

ALY

mmr2006-093-003

MACH Z X
MX Z RENEGADE X

mmr2006-146-002

MACH Z ADRENALINE

mmr2008-146

ALL SUMMIT

UPPER BALL JOINT

Inspection

Check both upper ball joints for damage, pitting,
looseness and roughness. If so, replace with a
new one.

Removal

Remove cotter pin and unscrew ball joint nut. Dis-
card cotter pin.

Position upper suspension arm so that ball joint
becomes parallel with ski leg.

Install the ball joint remover (P/N 529 035 827) and
detach ball joint from ski leg.

mmr2006-098.014

Use a 11 mm (7/16 in) open wrench to hold ball
joint housing and unscrew nut, then remove ball
joint from upper suspension arm.
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Installation

The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.

When installing upper ball joint, ensure to tilt it
with the proper angle as shown. The ball joint
housing must be parallel to ski leg tab. This
mounting position corresponds to 10° + 3° angle
from upper arm.

A33F21B

Tighten ball joint nut to 72 Nem (53 Ibfeft) and fur-
ther tighten nut until one of its grooves is aligned
with a cotter pin hole.

Install a new cotter pin. Both end of cotter pin
must be folded.

LOWER BALL JOINT

Inspection

Check both lower ball joints for damage, pitting,
looseness and roughness. If so, replace with a
new one.

Check ball joint bellows for cracks. Replace as
required.

Removal

Remove cotter pin and unscrew ball joint nut. Dis-
card cotter pin

282

mmr2006-098-012

Raise lower arm so that ball joint becomes parallel
with ski leg.

Install the ball joint remover (P/N 529 035 827) and
detach ball joint from ski leg.

mmr2006-098-013

Remove lower suspension arm from vehicle. Re-
fer to LOWER SUSPENSION ARM further in this
section.

Remove snap ring.

Install ball joint remover support (P/N 529 035 873)
under joint and press ball joint out of lower suspen-
sion arm.

mmr2006-146
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A33F20A

TYPICAL

Installation

Install ball joint support (P/N 529 035 875) on top
side of lower arm (operating position).

Position ball joint installer (P/N 529 035 975) on
bottom side of lower arm (operating position).

Press joint in.

—— 529 035 975

529 035 875

A33F29B

Install snap ring with its opening toward front of
vehicle.

Install lower suspension arm on vehicle. Refer to
LOWER SUSPENSION ARM. further in this sec-
tion.

Remove the upper ball joint from ski leg. Refer to
UPPER BALL JOINT above.

Use ball joint lock tool (P/N 529 035 945) to restrain
ball joint during nut tightening.

mmr2006-146

A32F3XA |

TYPICAL

To properly torque ball joint nut, use the A-arm nut
wrench (P/N 529 035 876).

A3IF2AA 529 035 876

Ensure to install the tool perpendicularly (90°) to
torque wrench.

A33F22A

1. Tool perpendicular (30°) to torque wrench
A 90°

Install all other remove parts.

UPPER SUSPENSION ARM

Inspection

Check suspension arm for distortion or damage.
Replace if necessary.

Move suspension arm from side to side then up
and down. There should be no noticeable lcose.
Replace bushings and/or sleeves if necessary.
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A33F28A

LH SIDE OF VEHICLE
1. Install bushing as shown

|

i
I
| |
i

A33F27B

LH SIDE OF VEHICLE
1. Tab here to obstruct access hole

Before attaching double ball joint to stabilizer bar,
verify if all ball joints move smoothly and freely.
Replace if necessary.

Secure double ball joints to stabilizer bar as per
next illustration.

286

LOOKING FROM THE FRONT OF THE VEHICLE
1. Stabilizer bar

2. Link rod

3. Allen socket screw

4. Elastic stop nut

5. Lower A-arm

Install all other removed parts.

mmr2006-146
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SC REAR SUSPENSION

SERVICE PRODUCTS

Description Part Number Page
suspension syNthetic grease ..., 293 BB0 D33 ..ooorinscnnransonrrmassmmpsssmms 295-296

mmr2006-147 287



Section 08 SUSPENSIONS
Subsection 02 (SC REAR SUSPENSION)

RAILS AND IDLER WHEELS
Summit Highmark and Summit Highmark X Models

48 Nem
(35 Ibf=ft)

25 Nm

S 08 bt @
% ._\IF‘

)N 26 N-m
V- (18 Ibfft)
25 Nem m@{

(18 Ibf-ft) &

10 N*m -:‘ o '

(89 Ibf+in) 4.5 N-m

> 4.5 Nem
l (40 Ibfein)

2.5 N*m

4.5 Nem
" (22 Ibfin)
4 Nem

(40 Ibf+in) =
R q L] ‘L .

(35 Ibfein)

= —-::;,-7.\_:___ l. i“ | ‘I
—— 2.5 N-m
»” \—(22 Ibf+in)

mm12006-094-004_8
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FRONT ARM AND SHOCK ABSORBERS
Summit Highmark and Summit Highmark X Models

(15 Ibf-ft)
20 N=m

Loctite 243

85 N*m
(63 Ibfeft)

Loctite 243

Loctite
243

Suspension
synthetic

grease T ANE | s TSSO 4sNem

%ﬁl"’/ "4 o
TR, oC
(63 IbTft NN DS 11 Nem
Loctite 243 o, (97 Ibfein)
48 Nem = N

(35 Ibfeft) 2" dLoctite 243 S

mmr2008-147-001_a
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REAR ARM, SPRINGS AND TOP IDLER WHEELS
Summit Highmark and Summit Highmark X Models

2.5 N'm
{22 |bfein) —9

48 Nem
(35 Ibf=ft)

2.5 N*m
(22 Ibfein)

Loctite 3 N*m
243 T (27 Ibf-in)
" Suspension synthetic

4 grease

48 N*m
(35 Ibfft)

.m Suspension T S

1 2 o
j;@/ | (27 Ibfsin) synthetic =5
/] ¥ '\ grease R
25 Nem {:-‘k’agi: .. : P
| /®/ 3N-m
(27 Ibfein)

< Suspension synthetic

grease

I
@\ 25 N'm

(18 Ibfeft)

mme2008-094-003 o
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GENERAL

During assembly/installation, use torque values
and service products as in the exploded view.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/A WARNING

Torque wrench tightening specifications
must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pins,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a locking device is impaired, it must be re-
newed.

Suspension Adjustment

To adjust the rear suspension, refer to the appro-
priate OPERATOR'S GUIDE.

PROCEDURES

NOTE: The following components can be re-
moved with suspension in place. For suspension
assembly removal, refer to SUSPENSION AS-
SEMBLY further in this section.

REAR AXLE

Removal
Lift rear of vehicle and support it off the ground.
Completely loosen track tension.

mmr2006-147

mmr2006-147-002_a

TYPICAL
1. Completely loosen track tension

Remove rear idler wheel screws on rear axle.
Pull out rear axle from RH side of vehicle.

A33FSJA

TYPICAL — PULL OUT REAR AXLE

Installation

Installation is the reverse of removal procedure.
Pay attention to the following details.

Hole of outer bushing must face adjustment
SCrew.

Make sure to reinstall washer on each side of run-
ner.
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AJ2F12A

OUTER BUSHING POSITION

REAR SHOCK ABSORBER

Removal
Lift rear of vehicle and support it off the ground.
Remove shock upper and lower bolt and nut.

NOTE: If necessary, to ease shock removal, un-
fasten one end of stopper straps to release shock
pressure.

Remove rear shock absorber.

A33F598

TYPICAL
1. Upper/flower bolt and nut
2. Rear shock absorber

Installation
Installation is the reverse of removal procedure.

CAUTION: Take care not to damage grease fit-
ting.

NOTE: If applicable, install shock absorber valve
upwards.

292

FRONT SHOCK ABSORBER

Removal
Lift rear of vehicle and support it off the ground.

Unfasten one end of stopper straps to release
shock pressure.

Unbolt front shock from the top.

Remove the front idler wheels to gain access to
the axle retaining self-locking screws.

Unbolt axle screws and slide out axle to remove
shock.

A33FSEA

TYPICAL

1. Front shock upper bolt and nut
2. Idler wheel

3. Axle screw

Installation
Installation is the reverse of removal procedure.

REAR SPRING

Removal
Lift rear of vehicle and support it off the ground.

Decrease spring preload by turning cams accord-
ingly.

Unbolt rear arm top axle from chassis.

Remove spring supports.

/\ WARNING
Supports are spring loaded.

mmr2006-147
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Y 3N
A33F50A

A33IFSPA

TYPICAL — ON BOTH SIDES

TYPICAL — REMOVE SPRING SUPPORTS i p :
1. Spring end in cam adjuster

Loosen set screw from locking rings. CAUTION: To avoid track damage, spring sup-
Remove the following on both sides: ports must be mounted upward.
- locking ring

— top idler wheel
— spring.

TYPICAL — RIGHT SIDE SHOWN
1. Right position: upward
2. Wrong position

SLIDER SHOE
e 2008.147:003.a ' Inspection
;- f;g'-‘k;gfger”a,%eel Replace slider shoes when the wear reach 1 -
3 Spefng 2 mm (.040 - .079 in) beyond the moulding line.
Installation

Installation is the reverse of removal procedure.
Pay attention to the following details.

At assembly, respect THIS SIDE OUT inscription
on top idler wheels.

At assembly, make sure that spring end is in cam
adjuster.

mmr2006-147 293
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AD3F3SA 1 2 A33F58A
TYPICAL TYPICAL

1. Slider shoe 1. Track window
2. Molding line 2 Slider shoe

CAUTION: Slider shoes must always be re-
placed in pairs.

Removal

Lift rear of vehicle and support it off the ground.
Completely loosen track tension.

Remove front runners nut and screw.

A33FSRA

TYPICAL — REMOVE NUT AND SCREW

Align track window with slider shoe.

294

Using a pry bar or screwdriver, push slider shoe
until it comes in contact with track.

A33F5TA

TYPICAL — PUSH ON SLIDER SHOE

Using locking pliers, pull slider shoe through track
window to remove.

NOTE: If necessary, lubricate track window to fa-
cilitate slider shoe removal.

A33FSUA

TYPICAL — PULL ON SLIDER SHOE TO REMOVE

mmr2006-147
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Installation

Installation is reverse of removal procedure. Pay
attention to the following detail.

Make sure to insert slider shoe end with hole first.

FRONT ARM

Removal

Lift rear of vehicle and support it off the ground.
Remove the following:

shock upper bolt and nut

front arm lower bolts and washers

one end of stopper strap

front arm upper bolts, nuts and washers.

Remove front arm.

mmi2006-034-005_a

mmr2006-094-006_a

ALL SUMMIT

1. Shock upper bolt and nut

2. Front arm lower bolts and washers

3. Unfasten one end of stopper straps

4. Front arm upper bolts, nuts and washers
5, Front arm

Installation
Installation is reverse of removal procedure.

Lubrication

Lubricate front arm at grease fittings using sus-
pension synthetic grease (P/N 293 550 033).

mmr2006-147

REAR ARM

Removal
For rear arm removal, remove the following:

— shock upper bolt and nut
— throttle rod upper bolt and nut
— rear springs (refer to procedure above in this

section)

— screws and washers holding rear arm to pivot

arm.
Remove rear arm.

For pivot arm removal, remove bolt, nut and wash-
ers holding pivot arm to runners.

Remove pivot arm.
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ity Q)

e
"

= 6

A33F59A

TYPICAL

Shock upper bolt and nut

Throttle rod upper bolt and nut

Rear springs

Rear arm/pivot arm screws and washers
Rear arm

Pivot arm/runners bolts, nuts and washers
Pivot arm

NO O AW~

Installation

Installation is reverse of removal procedure. Pay
attention to the following details.

At installation, rear arm stroke limiter must be on
rear side.

AO3F13A

1, Stroke limiter on rear side

Lubrication

Lubricate rear arm at grease fittings using suspen-
sion synthetic grease (P/N 293 550 033).
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mmr2006-094-007_a

STOPPER STRAP

Inspect strap for wear or cracks, bolt and nut for
tightness. If loose, inspect hole for deformation.
Replace as required.

Make sure it is attached through proper hole from
the end.

<—3

mmr2006-037-002_a

POSITION 3-2

1. Front arm (top)
2, Front axle

3. Rear of vehicle

SUSPENSION ASSEMBLY

Removal

Lift rear of vehicle and support it off the ground.
Completely loosen track tension.

Remove rear arm top axle bolts from chassis.

mmr2006-147
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mmr2006-085-007_a

TYPICAL

Remove bolts retaining front arm to tunnel.

A33IFEWA

TYPICAL — REMOVE SUSPENSION

Installation

Installation is the reverse of removal procedure.
Pay attention to the following details.

Inspect track thoroughly before reinstalling sus-
pension. Refer to TRACK.

Install suspension into track with front portion
first.

Adjust track tension.

mmr2006-095-008_a

TYPICAL

Lift rear of vehicle until front arm has enough clear-
ance to pass underneath tunnel.

A33FEVA

TYPICAL
1. Enough clearance

mmr2006-147 297
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SC 4 REAR SUSPENSION

SERVICE PRODUCTS

Description Part Number Page
sUSpPension syNthetic grease . ..coooevvviviiiivvivic e 293 BB D337 .oeisnimsanesssmmmsasmsms s sn s sotmmas 308
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RAILS AND IDLERS WHEELS

O . 25Nm

25 Nem

(18|bfft)§£\ < N

25 Nomn | @@\ Co @

(18 Ibf-fo) P
~\‘

25 Nem

25 Nem
18 Ibfeft)

(18 [bfeft) |
4.5 N-m
>5 ; (40 |bfein)

4.5 Nen —=
(40 Ibfein)

" (§§|E§m ; a_ 4.5 Nem
TEAR in {40 Ibf-in)
%/ B
25 N'm | "¢
(22 Ibfein) .
S ;!
Qf@& 4.5 Nem o
o= /(401bf-m) AN
2.5 N'm
(22 Ibfein /

A33FB1U
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ARMS AND SHOCK ABSORBERS

25 Nem
(18 Ibfeft) P
bl e " 48 N-m <y \
S @bty Pe S AL
& (2% 2 % ~

85 N'm g
(63 Iofeft) @y -

Mach Z Adrenaline | Mach Z X
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{0
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48 N*m
(35 |bfeft)

0

Loctite
@fﬁ\ 243,
120 N*m

Loctite (89 |bf.ft)

48 Nem =
(35 |bfeft)
120 N*m
: (89 Ibfft)
(97 |bf+in) 5 Loctite
48 No.m 243

Loctite 243 0% (35 Ibf«ft)

mmr2006-148-001_a
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REAR ARM, SPRINGS AND IDLER WHEELS

2.5 N*m
(22 |bfein)

@
(63 Ibfeft)

e}
Loctite
25 N'm 243

85 Nem

(63 Ibfeft)
'\. _ Suspension
) _synthetic
Loctite 7y grease
243 " \*’"\
o\
oY)

25 N-
(8 IbFfI e .

W/j iy Suspension f
- synthetic . C@S
e -~ (grease g i
4 | 3 N*m (27 Ibfein) / ‘(‘ JLoctite
Suspension 243
synthetic
grease 85 Nem
3 Nem (27 Ibfein) (63 Ibfft)

A33FBIT
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GENERAL

During assembly/installation, use torque values
and service products as in the exploded view.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/\ WARNING

Torque wrench tightening
must strictly be adhered to.
Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pins,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a locking device is impaired, it must be re-
newed.

specifications

Suspension Adjustment

To adjust the rear suspensicon, refer to the appro-
priate OPERATOR'S GUIDE.

PROCEDURES

NOTE: The following components can be re-
moved with suspension in place. For suspension
assembly removal, refer to SUSPENSION AS-
SEMBLY further in this section.

REAR AXLE

Removal

Lift rear of vehicle and support it off the ground.
Remove screws on rear axle.

Completely loosen track tension.

s i
A33F5HA

1. Completely loosen track tension

mmr2006-148

Remove the following:

— rear idler wheels

- idler wheels bearing protector
— idler wheels spacer.

A33F5IA

ON BOTH SIDES
1. Remove the following

A3IF5IA

TYPICAL — PULL OUT REAR AXLE

Installation
Installation is reverse of removal procedure.

REAR SHOCK ABSORBER

Removal
Lift rear of vehicle and support it off the ground.

NOTE: If necessary, to ease shock removal, un-
fasten one end of stopper straps to release shock
pressure.

Remove bolts and nuts from shock.

NOTE: If necessary, remove idler wheel(s) to ease
lower shock component removal.
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A3EF01B

TYPICAL
1. Rear shock absorber
2. Remove bolts and nuts

Using a punch, remove lower shock bar axle.
Pay attention to plastic spacers.
Remove shock.

A3IF5KA

AJIFELA

TYPICAL

1. Bar axle

2. Swivel bushings

3. Shock reservoir position
4. Plastic spacers

FRONT SHOCK ABSORBER

Removal
Lift rear of vehicle and support it off the ground.
Unfasten one end of stopper straps.

REMOVE BAR AXLE

Installation

Installation is reverse of removal procedure. Pay
attention to the following details.

To ease shock installation, secure upper shock
first.

CAUTION: Make sure shock bar axle is aligned
with swivel bushings before inserting it.

304

A33FSMA

1. Unfasten one end of stopper straps

Remove bolts and nuts from shock.

NOTE: If necessary, remove idler wheel(s) to ease
lower shock component removal.

mmr2006-148
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A3BFOIC

TYPICAL
1. Front shock absorber
2. Remove bolts and nuts

Installation

Installation is reverse of removal procedure. Pay
attention to the following details.

Shock absorber nuts should be on the RH side.

— Install shock adjustment ring towards the top
and valve towards tunnel.

A33FSNA

TYPICAL — X MODEL SHOWN
1. Adjustment ring
2. Valve

REAR SPRING

Removal

Lift rear of vehicle and support it off the ground.
Decrease spring preload by turning cams accord-
ingly.

Loosen rear arm top axle from chassis.

Remove idler wheels to have access to spring sup-
port screws.

mmr2006-148

A33F50A

1. Loosen rear arm top axle from chassis
2. Remove idler wheels

Remove spring supports.

/\ WARNING
Supports are spring loaded.

A33F5PA

TYPICAL

Remove screws and washers from rear arm top
axle.

Loosen set screw from locking rings.
Remove the following on both sides:
- locking ring
— axle spring
— top idler wheel
— rear spring.
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ON BOTH SIDES

1. Remove screws

2. Loosen set screw

3. Remove the following

Installation

Installation is reverse of removal procedure. Pay
attention to the following details.

At assembly, respect THIS SIDE OUT inscription
on top idler wheels.

At assembly, make sure that spring end is in cam
adjuster.

ON BOTH SIDES
1. Spring end in cam adjuster

CAUTION: To avoid track damage, spring sup-
ports must be mounted upward.

306

TYPICAL — RIGHT SIDE SHOWN
1. Right position: upward
2. Wrong position

SLIDER SHOE

Inspection

Replace slider shoes when the wear reach 1 -
2 mm (.040 - .079 in) beyond the moulding line.

TYPICAL
1. Slider shoe
2. Molding line

CAUTION: Slider shoes must always be re-
placed in pairs.

Removal

Lift rear of vehicle and support it off the ground.
Completely loosen track tension.

Remove nut and screw of each runner.
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A3JIFSRA

REMOVE NUT AND SCREW OF EACH RUNNER

Align track window with slider shoe.

A33FBSA

TYPICAL
1. Track window
2. Slider shoe

Using a pry bar or screw driver, push slider shoe
until it comes in contact with track.

A3IFSTA

PUSH ON SLIDER SHOE

Using locking pliers, pull slider shoe through track
window to remove.

mmr2006-148

NOTE: If necessary, lubricate track window to fa-
cilitate slider shoe removal.

AJ3FSUA

PULL ON SLIDER SHOE TO REMOVE

Installation

Installation is reverse of removal procedure. Pay
attention to the following details.

Make sure to insert slider shoe end with hole first.

FRONT ARM

Removal
Lift rear of vehicle and support it off the ground.

Remove the following:
— shock upper bolt and nut
— front idler wheels

— spring supports (to gain access to front arm low-
er bolts)

/A WARNING
Supports are spring loaded.

— front arm lower bolts and washers
— unfasten one end of stopper straps

— remove front arm upper bolts, nuts and wash-
ers.

Remove front arm.
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A33IF5XA

SUSPENSION REMOVED FOR CLARITY
Shock upper bolt and nut

Front idler wheels

Spring supports

Front arm lower bolts and washers
Unfasten one end of stopper straps
Front arm upper bolts, nuts and washers
Front arm

NOO RGN

Installation

Installation is reverse of removal procedure. Pay
attention to the following details.

To properly hold front arm axles when applying
tightening torque to front arm lower bolts, it may
be necessary to remove idle wheels.

REAR ARM

Removal

NOTE: Rear arm can be removed with suspension
assembly in place.

For rear arm removal, remove the following:

- shock upper bolt and nut

- rear springs (refer to procedure above in this
section)

— screws and washers holding rear arm to pivot
arm.

For pivot arm removal, remove bolts, nuts and
washers holding pivot arm to runners.

308

A33F5YA

SUSPENSION REMOVED FOR CLARITY
Shock upper bolt and nut

Rear springs

Rear army/pivot arm screws and washers
Rear arm

Pivot arm/runner bolts, nuts and washers
Pivot arm

DA LN

Installation

Installation is reverse of removal procedure. Pay
attention to the following details.

Pivot arm grease fitting must be towards the front
of the vehicle.

At installation, rear arm stroke limiter must be on
rear side.

Insert dowel pin into pivot arm hole, dowel pin
must exceed block guide by 2 10 2.3 mm {.079 to
.091 in).

Lubrication

Lubricate pivot arm and rear arm at grease fittings
using suspension synthetic grease (P/N 293 550
033).
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TYPICAL

BLOCK INSTALLATION

Both blocks are identified R or L (right or left) and
have position number (from 1 to 4). At installation
make sure to install proper block on proper side
with the same adjustment position on both sides.

TYPICAL
1. Blocks are identified R or L (right or left)
2. Blocks position number (from 1 to 4}

IDLER WHEELS INSTALLATION

Refer to illustration for idler wheels position at in-
stallation.

mmr2006-148

MX Z Renegade X Models

[e] N
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o] 00 o] 2
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2

mmi2006-095-004_b

1. RH side wheels position
2. LH side wheels position

All MACH Z Models

mmr2006-037-052_h

1. RH side wheels position
2. LH side wheels position

STOPPER STRAP

Inspect strap for wear or cracks, bolt and nut for
tightness. If loose, inspect hole for deformation.
Replace stopper strap as required.

Make sure it is attached through proper hole from
the end.

Torque nutto 11 Nem (97 Ibfein).
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Subsection 03 (SC 4 REAR SUSPENSION)

MX Z Renegade X (Canada and United States)

<3

mmr2006.095-005_a

POSITION 4-1
1. Front arm (top)
2. Front axle
3. Rear of vehicle

All MACH Z and MX Z Renegade X (Europe)

mmr2005-085-006_a

mmr2008-095-007_a

TYPICAL

Remove bolts retaining front arm to tunnel.

mmr2006-095-008_a

TYPICAL

Lift rear of vehicle until front arm as enough clear-
ance to pass underneath tunnel.

POSITION 4-2

1. Front arm (top)
2. Front axle

3. Rear of vehicle

SUSPENSION ASSEMBLY

Removal

Lift rear of vehicle and support it off the ground.
Completely loosen track tension.

Remove rear arm top axle bolts from chassis.

310

TYPICAL
1. Enough clearance
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Subsection 03 (SC 4 REAR SUSPENSION)

AB3FEWA

TYPICAL — REMOVE SUSPENSION

Installation

Installation is the reverse of removal procedure.
Pay attention to the following details.

Inspect track thoroughly before reinstalling sus-
pension. Refer to TRACK.

Install suspension into track with front portion
first.

Adjust track tension.

mmr2006-148
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Section 08 SUSPENSIONS
Subsection 04 (SHOCK ABSORBER INSPECTION AND SERVICING)

SHOCK ABSORBER INSPECTION

AND SERVICING

SERVICE TOOLS

Description Part Number Page
floating piston remover t00l.......cocevviveeiinreeinr e 529085907 v 315
gas Till too] kit:ineeale typa) .. wsmsmsmes i 5E3 T80 102 scoimmswernsmsesvne 314, 320
gas shock valve tool (tire valve type) .....coevveviiiiiiiiiiienen, B2 035870 isimrmvmmsramssinensam 320
HPG shock holding 100 i i B29038 T8I .covvvivomimeasimvanismisamii 314
SHOEK WIEHEH s simressmms s o PR s s e R B29038 727 cuvonmaninmassmoasing 314
SERVICE PRODUCTS

Description Part Number Page
Bombardier HPG shock Oil..........covvviiiiiiiiiiiiiiiiieee, 293600035 ..o, 318
e Tor 17 = 17 e SN SO 293800005 ..o, 317
MOIVKOTE G et 420297 433 oo, 317-318

SPRING REMOVAL

Remove shock absorber from vehicle. Refer to
the appropriate subsection.

SHOCK ABSORBER INSPECTION

Hydraulic Shock

Secure the shock body end in a vise with its rod
upward.

CAUTION: Do not clamp directly on shock
body.

a

&

ATFOBA

1. Clamp

Examine each shock for leaks. Extend and com-
press the piston several times over its entire
stroke. Check that it moves smoothly and with
uniform resistance with its rod upward.

After at least 5 complete strokes, pay attention to
the following conditions that will denote a defec-
tive shock:

mmr2006-149

NOTE: The first 5 complete strokes in upwards

position can be not uniform.

— A skip or a hang back when reversing stroke at
mid travel.

— Seizing or binding condition except at extreme
end of either stroke.

- Oil leakage.

— A gurgling noise, after completing one full com-
pression and extension stroke.

Renew if any faults are present.
Gas Shock except Variable Rate

Because of gas pressure, strong resistance is felt
when compressing shock.

For the verification of stroke, or if suspecting an
internal leak between oil chamber and gas cham-
ber, check shock as follows:

Install shock in a vise clamping on its bottom eye-
let with its rod upward. Verify the stroke compres-
sion when the rod is fully extended.

Completely push down the shock rod then re-
lease.

The shock should extend unassisted. Rod must
come out at a steady speed. If speed suddenly
increases particularly at end of extension, replace
shock.
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Section 08 SUSPENSIONS

Subsection 04 (SHOCK ABSORBER INSPECTION AND SERVICING)

Variable Rate Gas Shock

Because of gas pressure, strong resistance is felt
when compressing shock.

For the verification of stroke, or if suspecting an
internal leak between oil chamber and gas cham-
ber, check shock as follows:

Install shock in a vise clamping on its bottom eye-
let with its rod upward. Verify the stroke compres-
sion when the rod is fully extended.

Push down the shock rod. The feeling will be stiff
for around first 256 mm (1 in), soft up to 25 to
50 mm (1 to 2 in) and stiff after that. This stiff,
soft and stiff phenomenon shows the normal op-
eration of shock.

When released, the shock should extend unassist-
ed. The rod speed coming out will go slow - faster
and slow again due to the VR zone.

All Gas Shock
If suspecting a frozen shock proceed as follows:

Place shock in a freezer (temperature below 0°C
(32°F)) for 4 hours.

Push down on rod and note its resistance. |If
shock is frozen it will be much more difficult to
compress than for the new one.

DISASSEMBLY AND ASSEMBLY

High Pressure Gas Take Apart Shock (HPG T/A)

There are two types of high pressure gas take
apart (HPG T/A) shock. One type has a tire valve
and the other has a needle valve.

Release nitrogen (N) pressure on any HPG T/A
shock with internal floating piston (IFP).

/A WARNING

Nitrogen gas is under extreme pressure. Use
caution when releasing this gas volume. Pro-
tective eye wear should be used.

Mount shock in a vise with HPG shock holding tool
(P/N 529 035 769).

! 529 035 769

AB2ZF2DA

Remove screw on top of valve. Place the needle
guide of gas fill tool kit (needle type) (P/N 503 190
102) on the shock valve. Press the detent pin and
push forward the needle assembly very slowly to-
wards rubber of needle valve. Push on shock tool
valve center rod to release gas pressure.

SHOCK TYPE INFLATION TOOL
Tire valve type 529 035 570
Needle valve type 503 190 102

HPG T/A shocks come in two sizes. C-36 shock
is 36 mm (1.417 in) in diameter and C-46 shock is
46 mm (1.811 in).

503 190 102

sHock size | SERVISING P/N
Piston guide 529 026 600
C-36 Seal guide 529 026 500
Shock wrench 529 035 727
Piston guide 529 035 608
C-46 Seal guide 529 035 728
Shock wrench 529 03b 727

314

AJZFITA

Remove tool from shock.

Screw Cap Type HPG T/A Shock

Using appropriate size of shock wrench (P/N 529
035 727) unscrew seal carrier.

mmr2006-149



Section 08 SUSPENSIONS

Subsection 04 (SHOCK ABSORBER INSPECTION AND SERVICING)

529 035 727

A3ZFINA

TYPICAL

Snap Ring Cap Type HPG T/A Shock

Using a flat tool (small screwdriver or small chisel),
pop-out the cap.

.' o g ﬁlhﬁit o~
& L HEIS E BE BR HRTRT !:.ra;u Ansmptndna
mmr2008-096-002

Compress the carrier to access and using a pick,
remove the snap ring.

mmr2008-096-003_a

All HPG T/A Shocks

With the seal carrier removed, slowly lift and
remove damper rod assembly from the damper
body.

NOTE: Remove damper rod assembly slowly to
reduce oil spillage and prevent piston seal damage
by damper body threads. Wrap the damper body
with a shop cloth to capture possible overflow ail
while removing the damper piston.

AZTFOAA

1. Oil flows

Discard old oil into storage container. Never reuse
damper oil during shock rebuild.

HPG T/A Shocks except with External
Reservoir

Remove valve core. Using compressed air
pressure, carefully remove floating piston from
damper body. Hold shop cloth over damper body
opening to catch released floating piston. Allow
room for floating piston to leave damper body.

AZ7FOBA

1. Snap ring
2. Carrier

mmr2006-149

TYPICAL

HPG T/A Shocks with External Reservoir

Install floating piston remover tool (P/N 529 035
907) on shock absorber, as shown below.
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Section 08 SUSPENSIONS

Subsection 04 (SHOCK ABSORBER INSPECTION AND SERVICING)

AB2F3YA

1. Floating piston remover tool

Place shock absorber in a position where external
gas reservoir opened extremity is blocked. Refer
to following photo.

A32F3IZA

1. Tool
2. Reservoir opened extremity blocked by leaning on work bench

With a low pressure hand pump, pressurize shock
absorber until external reservoir piston pops-out.

NOTE: Use towels to prevent damaging external
reservoir piston when it pops-out.

/\ WARNING

Whenever using compressed air, use an
0.S.H.A. approved air gun and wear protec-
tive eye wear.

316

Thoroughly clean, with a typical cleaning solution,
and blow dry using low pressure air. Carefully in-
spect the damper body for any imperfections or
signs of wear in the damper bore.

Replace damper body if wear is identified.

All HPG T/A Shocks

Holding the damper rod assembly in a bench vise,
begin piston and valve removal.

AOBFOUA

A. Remove damper nut

Always arrange parts removed in the sequence of
disassembly.

ACBFOVA

mmr2006-149



Section 08 SUSPENSIONS

Subsection 04 (SHOCK ABSORBER INSPECTION AND SERVICING)

NOTE: As a general rule we suggest replacing
the damper rod lock-nut after 4 rebuilds to ensure
good locking friction and use Loctite 271 (P/N 293
800 005) each time.

NOTE: If revalving is to be done, it is imperative
that you identify the original shim pack (size and
number of shims). There is no need to remove
seal carrier if only revalving is to be done.

Shims can be measured by using a vernier caliper
or a micrometer.

NOTE: All shims should be carefully inspected and
any bent or broken shims must be replaced for the
shock to function properly.

After the new or replacement shim pack has been
selected, reassemble in the reverse order of disas-
sembly. Torque piston nutto 18 Nem (159 Ibfein).

A3ZFIWA

Damper nut

Spacer

Stopper with its round edge facing nut
Shim pack

CAUTION: The damper rod nut can only be
reused 4 times, then, must be replaced. Do
not substitute this part for non - O.E.M. Use
Loctite 271 on nut each time.

This (these) spacer washer(s) must be used as
shown to ensure damper rod nut does not bottom
out or contact shaft threads.

Rebound valve stopper with round edge facing
nut.

NOTE: Rebound shim stack must not reach into
threads of damper shaft. Spacer under damper
shaft nut is used to prevent damper shaft nut from
bottoming on threads.

AN~

mmr2008-149
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ASZFIXA r 3«6

Rebound dampening shim pack
Rebound dampening shim pack
Piston

Compression dampening shim pack
Compression dampening shim pack
Stopper

DA~

If the seal carrier assembly is replaced, use seal
pilot to guide seal over damper shaft. Lubricate
seal carrier guide pilot before use.

CAUTION: Failure to use seal pilot will result in
seal damage.

Reassemble damper rod assembly, taking care to
properly assemble shim packs as required for your
dampening needs. Ensure that the shaft piston
is installed with the slits/larger intake holes facing
the rebound shim stack.

ADBF12C

1. Seal guide

If internal floating piston has been removed, rein-
stall it into damper body (ensure that valve core
has been removed). Use Molykote G-n (P/N 420
297 433) to ease O-ring past damper body threads
with floating piston guide.

CAUTION: Failure to install internal floating
piston correctly could result in shock damage.
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Subsection 04 (SHOCK ABSORBER INSPECTION AND SERVICING)

ADBF14C

1. Push (slowly) by hand
2. Floating piston guide

NOTE: Lubricate inside of piston guide with
Molykote G-n (P/N 420 297 433).

Install floating piston to the proper depth refer to
following the table.

On all HPG T/A shocks, the floating piston is in-
stalled hollow side up.

I
-—uuuuu—
A27FOFD L/%

A. Installation distance for floating piston installation

318

INSTALLATION DISTANCE

SHOCK P/N OF FLOATING PISTON
mm (in)

503 190 729

b 54.5 (2-9/64)

503 191 204

503 191 221

505 191 203

T 119.5 (4-45/64)

503 190 662

= 121.5 (4-25/32)

503 190 834 134 (5-9/32)

Bs vl Bo7 167 (6-37/64)

505 071 644

503 190 978

503 190 990

503 190 994 1716 o2

503 191 222

NOTE: If the floating piston is installed too far into
the damper body, light air pressure through valve
{with core removed) will move piston outward.

NOTE: Reinstall tire valve core after internal float-
ing piston has been installed at correct height and
before adding oil.

/\ WARNING

Whenever using compressed air exercise ex-

treme caution, cover damper opening with
shop cloth to reduce chance of possible in-
jury.

CAUTION: Moisture laden compressed air will
contaminate the gas chamber and rust floating
piston.

/\ WARNING

Always wear protective eye wear whenever
using compressed air.

Fill the shock with Bombardier HPG shock oil
(P/N 293 600 035) to approximately 10 mm
(.393 in), from the base of seal carrier threads.

mmr2006-149
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Subsection 04 (SHOCK ABSORBER INSPECTION AND SERVICING)

AOBF15B

1. Fill to 10 mm (.393 in}

NOTE: Although we do not measure the exact
amount of oil added to the damper, approximately
252 mL (8.52 oz. U.S.) will be used.

Carefully insert damper rod into the damper body.
Lightly oil damper piston seal ring with shock oil
to ease installation.

AQBF16A

NOTE: Some shock oil will overflow when in-
stalling damper. Wrap damper with shop cloth to
catch possible overflow oil.

CAUTION: Use care when passing piston into
damper body at damper body threads.

Slight oscillation of damper rod may be required to
allow piston to enter damper body bore.

Slowly push piston into damper body. Slight up
and down movement may be required on short
stroke to allow all air to pass through piston as-
sembly. The gentle tapping of a small wrench, on
the shock eye, may help dislodge air trapped in
the submersed piston. Be careful not to drive the
shaft any deeper into the oil than is necessary to
just cover the shim stack.

mmr2006-149

NOTE: Fast installation of the damper rod may dis-
place the floating piston from its original position.
This must not occur if the damper is expected to
perform as designed.

With damper rod piston into oil, TOP OFF damper
oil volume. Qil level should be to damper body
thread base.

Screw Cap Type HPG T/A Shock

Seal carrier assembly can now be threaded into
damper body. This should be done slowly to al-
low weapage of oil and to minimize internal float-
ing piston displacement. Torque seal carrier to
95 Nem (70 Ibfeft).

Snap Ring Cap Type HPG T/A Shock

Seal carrier assembly can now be pushed into
damper body to pass snap ring grove. Install snap
ring into groove.

Tap the cap on the shock body.

All HPG T/A Shocks

After the seal carrier is fully in place avoid pushing
the shaft into the body until the nitrogen charge is
added.

529 035 727

A32FINA

When removing and retightening the tire valve
acorn nut use minimal torque. When the cap is
over tightened and subsequently removed it may
prematurely break the seal of the tire valve to the
shock body and cause a loss of nitrogen charge
without being noticed. If you suspect this has
happened then recharge the shock as a precau-
tion. Inspect the tire valve cap before installation
to ensure that the internal rubber gasket is in its
proper position.

Nitrogen (N) can now be added to damper body.
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AOBFOCA

1. High pressure hose

2. Stage regulator, delivery pressure range 2070 kPa (300 PSi)
3. High pressure cylinder filled with industrial grade nitrogen
4. Valve tip (F/N 528 035 570) permanently installed

NOTE: Never substitute another gas for nitrogen.
Nitrogen has been selected for its inert qualities
and will not contaminate the gas chamber of the
shock.

Preset your pressure regulator to 2070 kPa
(300 PSI) nitrogen (N), this gas pressure will re-
store the correct pressure for your damper.

CAUTION: Do not exceed the recommended
pressure values.

/\ WARNING

Whenever working with high pressure gas,
use eye wear protection. Never direct gas
pressure toward anybody.

Install the gas fill tool kit (needle type) (P/N 503
190 102) on gas shock valve tool (tire valve type)
(P/N 529 035 570). Set the regulator pressure
on the nitrogen cylinder as per the shock require-
ment.

Mount the shock on vise. Remove screw on top
of valve. Place the needle guide of gas refill tool
on the shock valve. While depressing the detent
pin of the gas refill tool and pushing forward the
needle assembly, insert the needle through the
rubber core of the pressure valve assembly of the
shock.

320

503 190 102

529 035 570

A32F38A

NOTE: For replacement of the needle or filling the
shock, carefully follow the instructions provided
with the gas fill tool kit (needle type) (P/N 503 190
102).

On some models, rubber may pop out of needle
valve when inserting tool needle. If so, remove
valve core and rubber then, reinstall rubber with
its larger diameter last.

1

A32F1SA

1. Larger diameter

When the shock is filled with gas, install back the
screw on top of the valve.

NOTE: Carefully inspect damper for gas or oil
leaks. Any leaks must be corrected before con-
tinuing.

Damper gas pressure cannot be confirmed by
using a pressure gauge. The volume of gas in the
shock is very small, and the amount lost during
gauge installation will lower the pressure too
much and require refilling.

mmr2006-149
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After recharging is complete the rebuilt shock
should be bench-tested. Stroke the shock to
ensure full travel and smooth compression and
rebound action. If the shaft moves in or out er-
ratically this could indicate too much air is trapped
inside. If the shaft will not move or has partial
travel then it may be hydraulically locked. In ei-
ther event the shock must be rebuilt again. Pay
particular attention to the placement of the IFP,
quantity of oil and shim stack/piston assembly.

MACH Z X (Europe)

FRONT CENTER REAR
BRP part number
205071 949 1 503 191220 | 503 191 221
(C-36 Kayaba (C-36 Kayaba
505 071 950 shock) shock)

{Kayaba shock)

Installation Distance of Floating Piston (IFP)

SHOCK CALIBRATION CHARTS B | e | eb b
NOTE: The following charts cover the T/A shock Compression
speelfiegaans. 1x30x.203 | 1x30x.203 | 1x30x.203
MACH Z X (Canada and United States) 1x14 x 152 119 x 152 1x17 x .152
FRONT CENTER REAR B8 x-30x.152 b x 30 x .203 5 x 30 x.203
BRP part number 1x17x.152 1x24x.114 1x24x.114
505071470 | 503191 203 | 503 190 847 figbound
SE 83? 471 | (C-36 Kayaba | (C-36 Kayaba 1x26x.203 | 1x26x.254 | 4x26x.254
(Kayaba shock) shock shock) 1x16x.114 | 1x19x.114 | 1x17x.254
Installation Distance of Floating Piston (IFP) 6 x 26 x .152 4x26x.254 &=
140 mm 119.5 mm 54.5 mm 1x 16 x.254 2x17 x.203 =
(5-33/64 in) (4-45/64 in) (2-9/64 in) St nitan
Compression ] 1 1
T:%:30:%.. 162 T % 30x: 203 1% 30 x.203 ' Pressure
1:x14.% .152 Tx15%.152 1x14 x.1562 2070 kPa 2070 kPa 2070 kPa
4 x 30 x .152 5x30 x.152 3x30x.152 (300 PSI) (300 PSI) (300 PSI)
T:%18:X.162 Tx20x.114 T%19 x.114
Rebound
1x 26 x .203 1x26x .254 3 x26 x.203
1x15x%x.114 1x15x.114 1 %17 X 254
2260152 4 x 26 x .254 =—
2x15x.203 1x16 x .203 —
Slit piston
i 1 1
Pressure
2070 kPa 2070 kPa 2070 kPa
(300 PSI) (300 PSI) (300 PSI)

mmr2006-149
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MX Z Renegade X (Canada and United States)

MX Z Renegade X {Europe)

(Kayaba shock)

(Kayaba shock)

FRONT CENTER REAR FRONT CENTER REAR
BRP part number BRP part number
805 S.fé 204 1 503191203 | 503 190 729 508 g;; 949 | 503191220 | 503 190 729
(C-36 Kayaba (C-36 Kayaba (C-36 Kayaba (C-36 Kayaba
505 071 205 shock) shock) 005 071 950 shock) shock)

Installation Distance of Floating Piston (IFP)

Installation Distance of Floating Piston (IFP)

54 mm 119.5 mm 54.5 mm 54 mm 119.5 mm 54.5 mm
(2-1/8 in) (4-45/64 in) (2-9/64 in) (2-1/8 in) (4-45/64 in) (2-9/64 in)
Compression Compression
1x30x.1562 1 %30 x :203 1 x 30 x.203 T x 30:%:.203 1 x 30 x .203 1x 30 x .203
1x14 x.152 1x 15 x.152 1x17 x.152 1x 14 x.152 1x19 x.152 1x17 x .152
b x 30:x.1562 B5x 30 x .152 5 x 30 x .203 6 x 30 x .1562 5 x 30 x .203 5x 30 x.203
1x15x.162 1x20x.114 1x24x .14 1x17x.162 1x24x.114 1x24x.114
Rebound Rebound
1 x 26 x .203 1x 26 x .254 4 x 26 x .203 1 x 26 x .203 1x 26 x .254 4 x 26 x .203
1x15x.114 1x15x.114 1x17 x .254 1x16x.114 1x19x%x.114 1x17 x.254

2 x 26 x.162 4 x 26 x .254 — 6 x 26 x .1562 4 x 26 x .254 —
1x15 x .254 1x 16 x.203 — 1x16 x.254 2% 17 % .203 —
Slit piston Slit piston
1 1 1 1 1 1
Pressure Pressure
2070 kPa 2070 kPa 2070 kPa 2070 kPa 2070 kPa 2070 kPa
(300 PSI) (300 PSI) (300 PSI) (300 PSI) {300 PSI) (300 PSI)
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SUMMIT Highmark 151 (Europe)

SUMMIT Highmark X 151 and 162

FRONT CENTER REAR FRONT CENTER REAR
BRP part number BRP part number
o B [EBm | [ aoon [ 08 [0
shock) shock) shock) shock)
Installation Distance of Floating Piston (IFP) Installation Distance of Floating Piston (IFP)
176 mm 121.5 mm 171.5 mm 176 mm 121.5 mm 171.5 mm
(6-15/16 in) (4-25/32 in) (6-3/4 in) (6-15/16 in) (4-25/32 in) (6-3/4 in)
Compression Compression
1x30x.152 1 x 30 x .203 1 x 30 x .203 1x30x.162 1 x30x.203 1 x 30 x .203
1x 156 x .162 1x15x.162 1x1b x .152 1x156x.152 1x156x.162 1x15x.162
5x.30 x.152 10x 30 x .162 5 x 30 x .203 5x 30 x.162 10x 30 x .152 5 x 30 x .203
1x156x.203 1x22x.114 1%22 % .152 1x15x.203 Tx%22%.114 1%22 x .162
Rebound Rebound
1x26 x.203 1x 26 x .254 1 x 26 x .254 1x26x.203 1% 26 x.264 1x 26 x .254
1x15x.114 1% 15 %114 1x15x.114 1x16x%x.114 1x15%x.114 Tx15x%x.114
2x26x.152 4 x 26 x .254 4 x 26 x .254 2x26 x.152 4 x 26 x .254 4 x 26 x .254
2x15x.203 2 x16 x .203 1x16x.203 2 x15x.203 2x16 x.203 1x 16 x .203
Slit piston Slit piston
1 I 1 1 1 1
Pressure Pressure
2070 kPa 2070 kPa 2070 kPa 2070 kPa 2070 kPa 2070 kPa
(300 PSI) (300 PSI) (300 PSI) (300 PSI) (300 PSI) (300 PSI)

mmrz006-149
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Section 09 STEERING SYSTEM
Subsection 01 (STEERING AND HANDLEBAR)

STEERING AND HANDLEBAR

SERVICE TOOLS - OTHER SUPPLIER

Description Part Number Page
multilock-terminal housing extraction tool AMP .................. FODAB0R e 329

SERVICE PRODUCTS

Description Part Number Page
ThermolLube grease ..o 21D TODANT  eeicinemmorennnamsmsneannissass 335, 338
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Section 09 STEERING SYSTEM
Subsection 01 (STEERING AND HANDLEBAR)

Linkage Arrangement

53 N*m
(39 Ibfeft)

48 N*m
(35 Ibf-ft)

48 N*m
(35 Ibfft)
ey
G-
Thermolube i ) il i
grease , i ‘~ ) 18 N=m
7 ® (159 Ibfein)
3 Nem
(27 Ibf+in)
WY
Q)

41 N-m
(30 Ibf-ft)

saNem | NS

i
(39 Ibfeft) \Q’

mmr2006:150-011_a

326 mmr2006-150
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Subsection 01 (STEERING AND HANDLEBAR)

Handlebar Arrangement

SUMMIT HIGHMARK
171 Nem ___
(97 Ibfrin) ?

w

8 Nem
5 % (71 Ibf+in)
Ny % Q:C:%

MX Z RENEGADE X/
SUMMIT HIGHMARK X

11 N*m
(97 Ibfsin)

x ':."'"n-, T ey yay 1

4 “ |

TEI N 8Nem !

Lo @4 - ! i Cal %Q% (71 Ibfin) |

& - 1

O . | |

2 A | I

(18 Ibf’ﬂ) == U =) MXZRENEGADE)(/l N :

ALL SUMMIT

mmr2006-150-012_a
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Section 09 STEERING SYSTEM

Subsection 01 (STEERING AND HANDLEBAR)

GENERAL

When removing or replacing a part of steering sys-
tem (except handle grips and handlebar), perform
the steering alignment, refer to SKI AND STEER-
ING ALIGNMENT.

During assembly/installation, use the torque val-
ues and service products as in the exploded
view(s).

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/\ WARNING
Torque wrench tightening specifications

must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pins,
etc.) must be installed or replaced with a
new ones where specified. If the efficiency
of a locking device is impaired, it must be
renewed.

PROCEDURES
HANDLEBAR GRIP

NOTE: To verify heating elements, refer to
LIGHTS, INSTRUMENTS AND ACCESSORIES.

Removal

NOTE: These models feature an integrated heat-
ing element in the grip. If heating grip does not
work and needs to be replaced, the grip can be
cut with a knife to ease removal.

CAUTION: Removing grip from handlebar
might damage the heating element. Do not
remove needlessly.

Throttle Side:
Unfasten windshield (if necessary).

Remove handlebar cap or steering padding ac-
cording to model.

Unplug RH harness on top of steering column.
Cut locking ties retaining RH harness to handle-
bar.

Remove throttle lever housing cover.

328

A33G09A 1

TYPICAL
1. Throttle lever housing cover

Remove circlip from throttle cable.

mmr2006-097-004_a

TYPICAL

Unfasten throttle cable from throttle lever, then
pull out throttle cable housing from throttle lever
housing.

Remove J-hook from end of grip on so equipped
models.

mmr2008-097-005_a

TYPICAL

mme2006-150
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Loosen screw retaining throttle lever housing to
handlebar.

mmr20068-097-006_a

TYPICAL

Move throttle housing to create a gap with grip.

Insert the open side of a 23 mm (7/8 in) wrench
against the inner end of grip.

CAUTION: Pay attention not to damage wires
with the wrench.

Using a plastic hammer, tap on the side of the
wrench end to make the grip slide out.

AJIGOAA 1

TYPICAL
1. Screw retaining throttle lever housing

Cut locking ties on harness.

Using a tool such as the multilock-terminal hous-
ing extraction tool AMP (P/N 755430-2), push the
3 wires of the grip harness out of connector hous-
ing. Note the position of the wires for reinstalla-
tion.

mmr2006-150

mrr2006-038-008

TYPICAL

Pull grip harness out of throttle lever housing.

Brake Side:
Unfasten windshield (if necessary).

Unplug connectors from brake light switch located
on master cylinder.

A33GOFA 1

TYPICAL
1. Connectors unplugged

Remove handlebar cap or steering padding ac-
cording to model and unplug LH harness on top of
steering column. Cut locking ties retaining brake
light switch/grip harness to handlebar.

Using a tool such as the multilock-terminal hous-
ing extraction tool AMP (P/N 755430-2), push the
3 wires of the heating grip harness out of connec-
tor housing. Note the position of the wires for re-
installation.

Pull grip wires out of brake light switch/grip har-
ness.

Insert the open side of a 23 mm (7/8 in) wrench
against the inner end of grip.

CAUTION: Pay attention not to damage wires
with the wrench.

Using a plastic hammer, tap on the side of the
wrench end to make the grip sliding out.
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Installation

Installation is the opposite procedure of the re-
moval but pay attention to the following.

NOTE: The last 25.4 mm (1 in) at the end of han-
dlebar must be kept free of paint to ease grips in-
stallation and reduce possibility of element dam-
age.

Clean handlebar ends and inside of grip with iso-
propyl alcohol. Let dry before installation.

CAUTION: Handlebar end and inside of heat-
ing grip must be clean and dry before installing
heating grip to ensure proper adhesion.

Use the appropriate insertion tool to properly in-
stall grip.

MODEL TOOL PART NUMBER
Models with straight grips 529 035 897
Models with J-hooks 529 035 936

A32G2BA

CAUTION: Installing grip without the insertion
tool is likely to damage its heating element.

Position the insertion tool at the outside end of
grip.

Using a plastic hammer, tap on tool to push grip
on. Continue to tap until grip bottoms.

Properly route harness then reinstall removed
parts.

Reinstall terminals and replug connectors. Test
grips to ensure they heat properly.

HANDLEBAR

Removal

NOTE: If the handlebar must be changed, remove
all components (handle grip, throttle lever hous-
ing, etc.) before removing it from vehicle.

330

Remove handlebar cap or steering padding ac-
cording to model

All Models except SUMMIT Highmark

Unplug connectors then unscrew handlebar bolts
and remove handlebar clamps.

mmr2008-087-007_a

1. Connectors
2. Handlebar bolts
3. Handlebar clamps

Cut all locking ties retaining harness to handlebar.
Remove handlebar from handlebar extension.
SUMMIT Highmark Models

Unplug connectors.

mmr2006-097-008

TYPICAL

Using a small tool, unclip connector housings from
the reinforcement plate.

mmr2006-150
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mrnr2006-038-009

TYPICAL

Remove handlebar bolts, reinforcement plate and
handlebar clamps. Cut locking ties retaining har-
ness to handlebar.

mmir2006-097-009_a

1. Handlebar bolts
2. Reinforcement plate
3. Handlebar clamps

Remove handlebar from steering column.

Inspection

Inspect the handlebar for damage, cracks or bend-
ing, replace if any of these problems is detected.

/\ WARNING
Do not try to repair a defective handlebar.

Check handlebar clamps for cracks or distortion,
replace if necessary.

Installation

The installation is the reverse of the removal pro-
cedure. However pay attention to the following.

Install all handlebar bolts before torquing them.
Torque to 25 Nem (18 Ibfeft).

NOTE: When installing the reinforcement plate,
position its holes or the connector supports rear-
ward.

mmr2006-150

mmr2006-097-009_b

1. Pointing toward rear of vehicle

Adjustment

The handlebar position can be adjusted to suit driv-
er's preferences.

Loosen all 4 bolts retaining handlebar to steering
column.

AZ3H16A 1 1

1. Four bolts

Move handlebar to the desired position. Torque
all 4 bolts to 25 Nem (18 Ibfeft).
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A33GOGA

1. Torque to 25 Nem (18 Ibfeft)
A, Equal gap all around

CAUTION: Tighten the bolts equally in a criss-
cross sequence and ensure there is an equal
gap on each side of the clamps.

/A WARNING

Avoid contact between the brake handle and
the windshield by NOT adjusting the handle-
bar too high.

Readjust throttle lever housing and switch hous-
ing accordingly to optimal angle so that you will
not need to release your grip to operate levers.

/\ WARNING

Adjust with vehicle at rest in a safe place. Se-
curely retighten all fasteners. Never rotate
throttle lever to operate with fingers instead
of thumb.

Readjust windshield for proper fit with console.
Refer to BODY.

Handlebar Strap
All Models except MACH Z

Ensure to position strap symmetrically each side
of steering support and so that its rubber band is
on the inner side. Tilt strap 5° towards driver rel-
ative to steering column axis or relative to handle-
bar extension on so equipped models.

Retaining clip and hardware must be installed in
the same position on both strap ends.

Position strap between rubber band and screw
end to protect the rubber band.

332

J-Hook Adjustment
All Models except MIACH Z

Position J-hook so that its curved end is pointing
downward and is roughly vertical. Ensure to ad-
just J-hooks at the same position each side.

HANDLEBAR EXTENSION
All Models except SUMMIT Highmark

Removal
Remove handlebar from handlebar extension.

Unscrew bolts retaining the extension to steering
column.

mmr2006-087-010_a

TYPICAL
1. Handlebar extension
2. Steering column

Remove handlebar extension from vehicle.

Inspection

Check handlebar extension for cracks, bend or
other damages. Replace defective parts.

/\ WARNING

Do not try to repair a defective handlebar ex-
tension.

Installation

The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.

When installing handlebar extension, ensure to
position the rounded opening at the bottom and
to tilt the extension so that it rests against steer-
ing support stopper.

mmr2006-150
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AB3GICA

1. Opeming here
2. Extension aganst stopper

TIE-ROD
NOTE: Use same procedure for RH and LH side.

Inspection

Check tie-rod ends for looseness. [f play is exces-
sive, replace tie-rod.

Check if the tie-rod is bend, crack or otherwise
damage. Replace if necessary.

Removal
Separate the tie-rod end from ski leg.

mmr2006-097-016_a

1. Tie-rod
2. Ski leg

Open hood and remove tuned pipe.

Then separate the other end of tie-red from swivel
bar.

mmr2008-150

mm2006-097-017_a

1. End of tie-rod
2. Swivel bar
3. Link rod

Move tie-rod through tie-rod boot to remove it
from vehicle.

Installation

The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.

The maximum external threaded length not en-
gaged in the tie rod must not exceed 20 mm
(25/32 in).

AD2GOSA

A 20 mm (25/32 n)

Install tie-rod with the groove on ski leg side. Do
not forget to place a hardened washer between
tie-rod end and ski leg.
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mmr2006-097-016 b

1. Hardened washer
2. Tie-rod groove
3. Ski leg

Install nuts retaining tie-rod. Torque them to
52 Nem (38 Ibfeft).

NOTE: The ball joint of tie-rod end should be re-
strained when tightening the tie rod end lock nut.
Align the tie rod end in a parallel to the ski leg or
swivel bar when assembled on the vehicle, refer
to the following illustration.

mmr2006-150-016_a

1. Parallel

LINK ROD

Removal
Open hood and remove tuned pipe.
Unscrew nut retaining link rod to steering column.

334
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mmr2006-097-011_a

1. Link rod
2. Steering column

Remove bolt that attach the other end of link rod
to swivel bar.

mm2008-037-012_a

1. Link rod
2. Swivel bar

Remove link rod from vehicle.

Inspection

Check each ball joints for wear or looseness, if
excessive, replace link rod.

Installation

The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.

On steering column side, install an hardened
washer between ball joint and steering column.
Torgue nut to 52 Nem (38 [bfeft).

Install a washer between bolt head and link rod as
per following picture.

mmr2006-180



Section 09 STEERING SYSTEM

Subsection 01 (STEERING AND HANDLEBAR)

mmr2006-097-013_a

Washer
Link rod
Swivel bar
LH tie-rod

ARON=

Torque nut to 48 Nem (35 [bfeft).
Reinstall all other removed parts.

SWIVEL ARM

mmr2006-160-010_a

1. Swivel arms
2. Swivel bar
3. Pivot support

Removal
Open hood and remove tuned pipe.

Swivel Bar Side
Unscrew nut retaining swivel arm to swivel bar.
Remove bolt, washer, both hardened washers.

NOTE: To remove LH bolt, turn handlebar fully
right to align bolt with the tie-rod boot hole. Turn
handlebar fully left to remove the RH bolt.

mmr2006-150

mmr2006-097-014_a

1. Swivel arm

2. Swivel arm bolt
3. Hardened washer
4. Swivel bar

Remove both swivel bushings and both pivot bar
from swivel bar.

Pivot Support Side

Remove bolt, nut, hardened washers and large
washers.

mmr2006-097-015_a

1. Hardened washers
2. Swivel arm
3. Pivot support

Remove swivel arm then remove both cushions
and swivel pivot.

Inspection

Check swivel arms for cracks or folding. Replace
if necessary.

Installation

The installation is the reverse of the removal pro-
cedure. Pay attention to the following.

Install swivel arm with the grease fitting toward
inside the vehicle and the up mention on top.

Lubricate swivel arms with the Thermolube
grease (P/N 219 700 417).
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SWIVEL BAR

/i A\w

mmr2006 150010 b

1. Swivel arms
2. Swivel bar
3. Tie-rod ends

Removal

Open hood and remove tuned pipe.

Detach both swivel arms and both tie-rods from
swivel bar. See above in this section.
Inspection

Check if swivel bar is bent or cracked. Replace if
necessary.

Installation

The installation is the reverse of the removal pro-
cedure.

STEERING COLUMN

Removal

Bottom Side
Open hood and remove tuned pipe.
Unscrew link rod nut.

i 006-150-001_a

Unscrew nuts that attach bottom of steering col-
umn to its support.

336

Remove stopper plate, half housings, housing
bushings, carriage bolts and O-rings.

e Ko
mmr2008-150-002_a

Nuts

Carriage bolts
Stopper plate
Half housings
Steering column

Top Side

Remove handlebar or handlebar extension from
steering column and move it aside.

Remove indicator support and console. Refer to
BODY.

Near muffler, unplug temperature sensor connec-
tor.

kb=

B
mmr2006-150-003_a

Cut locking tie located in front of headlight.

mmr2006-150
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mmr2006-150.004_a

mmr2006-150-007 _a

On primary air intake silencer, unplug air intake
silencer connector.

mmr2006-150.0

Then unplug connector of external electric fuel
pump located over fuel filter.

mmr2006-150 906

Unplug spark plug cables.

Remove both screws retaining multifunction plate
(one on each sides).

mmr2006-150

On LH side, detach clear hose from multifunction
plate.

Lift multifunction plate and move it toward the
front of the vehicle.

Remove bolts retaining upper cross member arms
to retaining block.

mmr2006-150-008_a

1. Upper cross member arms
2. Retaining block
3. Bolts to remove

Lift steering column and remove retaining block,
half housings and housing bushings.
Pull steering column from top.

Inspection

Check if steering column is cracked, bent, twist
or otherwise damaged. Replace steering column
if necessary.

/\ WARNING

Do not try to repair a defective steering col-
umn.

Installation

The installation is the reverse of the removal pro-
cedure.
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Apply ThermolLube grease (P/N 219 700 417) on
steering column before installing half housings at
the top and at the bottom.

Insert steering column so that the throttle cable
is located between the column and the steering
bracket. Wiring harness and brake hose must be
located outside of retaining block.

mm12006-160-009_a

Throttle cable
Steering column
Steering bracket
Wiring harness
Brake hose

o=
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SKIS AND STEERING ALIGNMENT

SERVICE TOOLS

Description Part Number Page
A-arrn T BN R vnmmsms s S T 529035876 .ovviiieeeiiii 341
biall FOirt LB T s crmsinsass sarainnrm sb fibtnmmiiia Narmnsnsmen snsm amsnssmsmansn 529035945 oo 341
Ball JOINT TEMOVET ottt 529035827 ... R A TS 341

GENERAL

During assembly/installation, use the torque val-
ues and service products as in the exploded
view(s).

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

/A WARNING

Torque wrench tightening specifications
must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pins,
etc.) must be installed or replaced with a
new ones where specified. If the efficiency
of a locking device is impaired, it must be
renewed.

PROCEDURES
SKI RUNNER

Inspection

Lift the front of vehicle and check ski runners for
wear or damages (missing or broken carbide). Re-
place if necessary.

Removal
Lift the front of vehicle and support it off ground.

Unscrew the ski runner nuts then remove ski run-
ners.

mmr2006-161

mmr2006-088-001_a

TYPICAL — SKI PILOT 5.7 (LEFT SIDE) SHOWN
1. Ski runner nuts

Installation

The installation is the reverse of the removal pro-
cedure. Pay attention to the following.

Torgue ski runner nuts to 8 Nem (71 Ibfein).

SKi

Inspection

Inspect ski for excessive wear or other damage.
Replace if necessary.

Removal
Lift front of vehicle and support it off ground.

Unscrew nut then pull ski bolt out. Remove ski
from vehicle.
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mmr2006-098-004_a

TYPICAL
1. Ski bolt
2. Ski leg

Installation
Make sure bushings are installed in ski holes.

mmr2006-098-005_a

Install ski stopper. Position indicator in front and
make sure the bump in the skiis in the groove of
the ski stopper.

mmr2006.098 008_a

TYPICAL — PILOT SKIi
1. Ski stopper

Install ski bolt and torgue it to 32 Nem (24 |bfeft).

340

SKI HANDLE (for Pilot ski)

Removal

Remove ski from vehicle.

using a 9 mm (3/8 in) drill bit, remove ski handle
rivets.

Remove handle from ski.

Place hand!e in hot water for 10 minutes then us-
ing a punch, drive the inner part of rivet out of han-
dle.

Installation

To install rivets, use a C-clamp and a short 10 mm

socket.

— Place a rivet in position and insert it intc ski and
ski handle. Repeat the procedure for the other
side.

mm2006-098-003_a

1. C-clamp
2. Rivet
3. Handle

— When both rivets are installed, use a short 10
mm socket to push rivet heads against ski.

mmr2006-098-010 _a

1. C-clamp
2. 10 mm socket

mmr2006-151
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SKI LEG

Removal
Remove ski from ski leg.

Detach tie-rod from ski leg by unscrewing tie-rod
end nut.

=mi2006-098-011

Lower Ball Joint

Remove cotter pin and unscrew ball joint nut. Dis-
card cotter pin.

mmr2006-098-013

mmT2006-098-012

Raise lower arm so that ball joint becomes parallel
with ski leg.

Install the ball joint remover (P/N 529 035 827) and
detach ball joint from ski leg.

mmr2006-151

Upper Ball Joint

Remove cotter pin and unscrew ball joint nut. Dis-
card cotter pin.

Position upper arm so that ball joint becomes par-
allel with ski leg.

Install the ball joint remover (P/N 529 035 827) and
detach ball joint from ski leg.

mmr2006-098-014

Inspection

Check if ski leg is cracked, bent or otherwise dam-
aged. Replace as necessary.

Installation
Install the lower ball joint first.

Install the ball joint lock tool (P/N 529 035 945) to
restrain ball joint during nut tightening.

To properly torgue ball joint nut, use the A-arm nut
wrench (P/N 529 035 876).
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mmr2006-098-015_8

1. Ball joint lock tool
2. A-arm nut wrench

Ensure to install the tool perpendicularly (90°) to
torque wrench.

A33F22A

1. A-arm nut wrench
. 90°

Torque lower ball joint nut to 72 Nem (53 Ibfeft).
Reinstall all other removed parts.

Torque upper ball joint nut to 72 Nem (53 Ibfeft)
and tie-rod nut to 52 Nem (38 |bfeft).

ADJUSTMENT
STEERING ALIGNMENT

Ski alignment is performed by adjusting length of
left and right tie-rods. To do this, use the following
procedure:

— Leave the vehicle on the ground on its own
weight.

— Position handlebar so that it is straight ahead
position by measuring from the extremities of
the grips to the rear most edge of the tunnel,
as shown.

NOTE: The reference point must be the same to
each side.

342

A33A20B

1. Equal distance "A” on each side
2. Same reference point

— Verify if skis are in straight-ahead position.
e Use the recesses to align ski.

mmr2006-096-017_a

RH SKI SHOWN
1. Recesses

— Toadjust ski, loosen jam nut at the end of tie-rod

then turn to tie-rod to obtain proper alignment.
Retighten jam nut to 18 Nem (159 Ibfein).

mmr2008-151
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mmr2006-098-007_3

1. Jam nut

/A WARNING

Never lengthen tie-rod so that the external
un-engaged threaded portion of tie-rod end
exceeds 20 mm (25/32 in).

AD2GOSA

A. 20 mm (25/32 1n) maximum

Once ski alignment is done, Check that ski leg
rests against lower arm or is not more than 2 mm
(5/64 in) from lower arm when handlebar is fully
turned.

A33GOHB

RH HAND SIDE SHOWN
1. Ski leg

2. Lower arm

A. 2 mm (5/64 in)

mmr2006-151

If the distance is more than the specified distance
on one side, check for bent parts.
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BODY

SERVICE TOOLS

Description Part Number Page
FHUSIMENT WISNEN s o s s GFACHEE LT Lo R 347-348
Supiertantenin ™ Sl B omomsimmnssinmmmmmiim s s G201 BOO ..ooiminsenesuionmnsmsmms samsonmakns 346

PARTS REPLACEMENT
DECAL

To remove a decal; heat old decal with a heat gun
and peel off slowly.

Using isopropyl alcohol, clean the surface and dry
thoroughly.

Apply liquid soap tc new decal and carefully po-
sition the decal. Using a sponge or a squeegee,
remove the air bubbles and surplus water work-
ing from the center toward the edges. Allow to
air dry.

CAUTION: Do not apply isopropyl alcohol or
solvent directly on decals. Use only in a well
ventilated area.

SIDE PANEL

Removal
NOTE: Use same procedure for RH or LH side.
Unlatch side panel.

mmr2006-152-001_a

On LH side panel, unplug the air pressure sensor
(APS) connector from the secondary air intake si-
lencer.

mmr2006-152

mmr2006-152-005_a

1. APS harness

Remove lower hinge lock.

1 2 \' BT )

mmr2006-162-002 _a

DRIVE BELT GUARD REMOVED FOR CLARITY

Get the lower hinge out of its notch then lower the
side panel to extract the upper hinge.

Installation

The installation is the reverse of the removal pro-
cedure.

HOOD

Removal

Remove bolts retaining hood hinge to front
bumper.
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A35HOBA

1. Hinge bolt
Remove hood.

Installation

The installation is the reverse of removal proce-
dure.

FRONT BUMPER

Removal
Remove hood.
Unscrew bolts retaining front bumper to frame.

A35HO9A

1. Bumper bolts
2. Hinge bolts
3. Frame

Remove bolis near upper shock absorber brack-
ets.

346

A3BSHOAA

Remove front bumper.

Installation

The installation is the reverse of removal proce-
dure.

BOTTOM PAN

Removal
Remove front bumper.

Using Supertanium™ drill bit (P/N 529 031 800),
drill all rivets retaining bottom pan. Refer to
FRAME for proper procedure when drilling rivets
retaining plastic.

Remove bottom pan.

Installation

The installation is the reverse of removal proce-
dure.

WINDSHIELD

Removal

To remave the windshield, pull the bottom part of
windshield until its pins come out of rubber grom-
mets.

Installation

The installation is the reverse of removal proce-
dure.

NOTE: Make sure not to push in grommets.

ACCESS PANEL

Removal
Open hood.
Remove windshield.

mmi2008-152
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Remove retaining screws, one on each sides.

A35HOBA

1. Access panel screws
2. Rubber grommet for windshield

Installation

The installation is the reverse of removal proce-
dure.

INDICATOR PANEL

Removal
Open hood and remove the access panel.
Remove the indicator panel screws on the top of

panel and under hood.

|
)
1

o

R Ty

JE Al
mmZ006-152-004_a

UNDER HOOD
Lift indicator panel and unplug all connectors.

Installation

The installation is the reverse of removal proce-
dure.

CONSOLE

Removal
Remove the indicator panel.

Remove the screws near headlamp. One on each
side.

mme2006:162-003_a

ON EACH SIDE OF STEERING COLUMN

mmr2006-152

A35HODA

1. Console screw

Using the adjustment wrench (P/N 529 035 891),
unscrew the fuel tank nut.

529 035 891
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A3BSHOEA

TYPICAL

Lift up the console and unplug all connectors.
Install fuel tank cap.

Installation

The installation is the reverse of removal proce-
dure.

SEAT

Removal

Loosen fuel tank nut by using the adjustment
wrench (P/N 529 035 891).

Remove trunk behind seat.

A3SHOFA

Remove both nuts retaining seat to frame.

348

A3JBHOGA

1. Seat nut fone on each side)
Lift the rear of seat then pull the seat backwards.

Installation

The installation is the reverse of removal proce-
dure.

NOTE: The seat must be inserted under console.

SEAT COVER

Cover Replacement

Remove the old seat cover. Check the foam and
replace it if necessary.

Install staples with an electric tacker such as
Arrow tacker ETN-50 or with a manual tacker
such as Arrow tacker T-50.

NOTE: For an easier installation, it is highly recom-
mended to use an electric tacker.

Ensure that the seat rest firmly against a hard sur-
face such as a piece of wood. This is done to get
the staples completely pushed in place.

TYPICAL
1. Piece of wood
2. Tacker

After seat cover installation, cut all around the ex-
cess of material.

mmr2006-152
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CLEANING
SEAT

It is recommended to clean the seat with a solu-
tion of warm soapy water, using a soft clean cloth.

CAUTION: Avoid use of harsh detergents such
as strong soaps, degreasing solvents, abrasive
cleaners, paint thinners, etc. that may cause
damage to the seat cover.

PLASTIC

Clean the vehicle thoroughly, removing all dirt and
grease accumulation.

To clean use a soft clean cloth and either soapy
water or isopropy! alcohal.

To remove grease, oil or glue use isopropyl alco-
hol.

CAUTION: Do not apply isopropyl alcohol or
acetone directly on decals.

CAUTION: The following products must not be
used to clean or wax any of the plastic compo-
nents used on the vehicles:

— gasoline

— brake fluid

— kerosene

— diesel fuel

— lighter fluid

— varsol

— naphtha

— acetone

— strong detergents

— abrasive cleaners

— waxes containing an abrasive or a cleaning
agent in their formula.

Apply wax on glossy finish only. Protect the ve-
hicle with a cover to prevent dust accumulation
during storage.

CAUTION: If for some reason the snowmobile
has to be stored outside, it is preferable to cov-
eritwith an opaque tarpaulin. This will prevent
the sun rays from affecting the plastic compo-
nents and the vehicle finish.

REPAIR
BODY PARTS

The very first step before repairing plastic materi-
als is to find out exactly which type of material is
involved.

mmr2006-152

PLASTIC PARTS

PARTS MATERIAL
1 Access panel Polypropylene
2 Bottom pan Polypropylene
3 Console Surlyn
4 Front bumper Polypropylene
5 Hood Surlyn
6 Indicator panel Polypropylene
7 Side panel Surlyn

CAUTION: Some repair products are not com-
patible with certain plastics.

/\ WARNING

Windshields must never be repaired by weld-
ing or otherwise.

For hood repair, refer to a specialized shop.

The following company provides a complete line
of products to repair plastic materials:

CREST INDUSTRIES, INC.
Trenton, M| 48183

Phone: (734) 479-4141
Toll Free: 1 800 822-4100
Fax: (734) 479-4040
E-Mail: info@crestauto.com

www.crestauto.com
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FRAME

SERVICE TOOLS

Description Part Number Page
Supertanium™ drill B .o maaammmssmsins s 529031 B00 s 351,363
SERVICE PRODUCTS

Description Part Number Page
XP-S synthetic chaincase oil........cccceevveeeiiiecciicieceeeenn 413803300 .ovviiiiiiiiiiiiiiieiiee e 351

GENERAL
FRAME

NOTE: For bare aluminum frames use only alu-
minum cleaner and follow instructions on contain-
er. (Dursol cleaner or equivalent).

Clean frame and tunnel with appropriate cleaners
and rinse with high pressure hose.

CAUTION: Never direct high-pressure water jet
towards decals. They will peel off.

Touch up all metal spots where paint has been
scratched off. Spray all bare metal parts of vehicle
with metal protector.

RIVET DRILLING PROCEDURE

Use the Supertanium™ drill bit (P/N 529 031 800),
available in a 5 mm (3/16 in) size and shipped in
packs of 2.

For proper drilling instructions and to prevent pre-
mature wear, follow the procedure below.

Self-Piercing Rivet
— Always use a variable speed drill.
— Partially drill rivet end — not the rivet head.

— Maintain a slow to medium speed at all times
when drilling. The proper speed is attained
when a constant chip is ejected.

NOTE: To increase bit life, use XP-S synthetic
chaincase oil (P/N 413 803 300) as a cutting oil.

CAUTION: High speed drilling will cause exces-
sive heat which may destroy the cutting edge
of the bit; therefore, avoid using pneumatic
drills.

— Cut rivet using a chisel.
— Remove riveted part.

mmr2006-1563

— Drive out remaining rivet head using a punch.

Pop Rivets
— Always use a variable speed drill.
- Always drill rivet head.

- Maintain a slow to medium speed at all times
when drilling. The proper speed is attained
when a constant chip is ejected.

— When rivet is located on plastic part, use pliers
to avoid rivet turning and heating plastic.

— Use a small punch to push the rivet end.

WELDING

— No welds should be done on aluminum frame
except if mentioned or required on a BRP bul-
letin.

PROCEDURES
REAR BUMPER

Removal

Underneath tunnel, remove bolts retaining rear
bumper to chassis.

mmr2006-100-002_a

TYPICAL
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Section 10 BODY/FRAME
Subsection 02 (FRAME)

Pull rear bumper to remove it from vehicle.

Installation

The installation is the reverse of the removal pro-
cedure.

NOTE: Install all bolts before torquing them.
UPPER CROSS MEMBER ARM

Removal

Remove side panels, console and indicator sup-
port. Refer to BODY.

Detach the multifunction plate from upper cross
member arms.

Remove both front shock absorbers. Refer to
RA.S. FRONT SUSPENSION.

Remove front member steel brace. Remove the
upper bolt and loosen lower nuts.

mmr20068-153001 _a

TYPICAL
1. Upper bolt
2. Lower nuts

Remove bolt that attach the top of upper cross
member arm to retaining block.

. -_.,._“'“‘“ TPy

mmr2006-150-008_a

1. Upper cross member arms
2. Retaining block
3. Bolt to remove

362

At the bottom of upper cross member arms, re-
move bolis holding upper cross member arms to
upper cross member.

x& b \A/ ‘\-\.
4 L i &
E :,6\ -
: . b
L G

mmr20! 3-002_a

Remove upper cross member.

Installation

The installation is the reverse of the removal pro-
cedure.

NOTE: Install all bolts before torquing them.

STEERING COLUMN SUPPORT
ARM

Removal

NOTE: The procedure is the same for both arms
of steering column support.

Remove bolts retaining the top of support arm to
the steering column support and to the steering
bracket.

mmr2006-163-003_a

1. Steering column support arm
2. Steering bracket
3. Steering cofumn support

At the bottom of support arm, remove the bolts
holding support arm to countershaft support.

mmr2006-153
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mmr2006-153-004_a

1. Support arm bolts
2. Countershaft support

Remove support arm from vehicle.

Installation

The installation is the reverse of the removal pro-
cedure.

NOTE: Install all bolts before torquing them.

LOWER A-ARM BRACKET

1. Lower A-arm brackets

Removal

Remove:

front shock absorbers

bolts and nuts retaining lower A-arms to frame
lower A-arms from their support brackets

bolts and nuts holding brackets to frame. Dis-
card bolts and nuts.

I

mmr2006-153

Using a Supertanium™ drill bit (P/N 529 031 800),
drill rivets out.

Remove and discard lower brackets.

Installation

Secure the new lower brackets to frame using the
following fasteners:

QUANTITY FASTENERS DESCRIPTION
2 Hexagonal flanged bolt M8 x 55
{P/N 207 685 044)
2 Flanged nut M8
(P/N 233 081 416)

NOTE: Bolt head should be on the RH side of the
vehicle.

Secure the lower A-arm with the following fasten-
ers:

QUANTITY FASTENERS DESCRIPTION
2 Hexagonal flanged bolt M10 x 70
(grade 10.9) (P/N 207 607 046)
5 Elastic nut M10
(P/N 233 201 416)

NOTE: The head of bolts should be towards the
front of the vehicle.

FRONT CROSS MEMBER

1. Front cross member

Removal

Remove:
— side panels
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Subsection 02 (FRAME)

hood

muffler

tuned pipe

front bumper brace
— pivot support

1

A3ZSHOMA

1. RH tie rod boit

swivel bar with swivel arms

front shock absorbers

upper and lower A-arms (with tie-rods and skis)
belts and nuts holding rear of lower cross mem-
ber to frame

upper cross member nuts (on RH and LH sides)

A3EHOKA

— bolt holding short tie-rod and LH tie-rod to swiv-
el bar

[

A3BHOLA

Short tie-rod
Tie-rod
Swivel bar

RH SIDE OF VEHICLE
1. Upper cross member nuts
2. Lower cross member nuts

W~

bolt holding RH tie-rod to swivel bar
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Subsection 02 (FRAME)

A3EHOOA

LH SIDE OF VEHICLE
1. Upper cross member nuts
2. Lower cross member nuts

front bumper
bottom pan.

Drill all rivets that attach the front cross member
to frame.

NOTE: It may be necessary tc grind some rivets
out.

Remove front cross member.

Installation

Install and secure new or existing front plate and
the front plate reinforcement 1o front cross mem-
ber using:

QUANTITY FASTENERS DESCRIPTION
6 Hexagonal flanged bolt M5 x 16
(P/N 207 151 644)
6 Elastic flanged nut M5
(P/N 233 251 414)

NQOTE: Place head of bolts and washer towards
the front of the vehicle.

Secure front cross member to frame. First rein-
stall nuts retaining upper and lower cross mem-
ber. Do not torgue yet.

Install bolts and nuts that attach rear of lower
cross member to frame. Do not torque yet.

On each side, install the following fasteners in-
stead of rivets.

mmr2006-153

QUANTITY FASTENERS DESCRIPTION

2 Hexagonal flanged bolt M6 x 20
(P/N 207 662 044)

9 Elastic flanged nut M6
(P/N 233 261 414)

4 Hexagonal flanged bolt M5 x 16
(P/N 207 151 644)

4 Elastic flanged nut M5
(P/N 233 251 414)

A3SHOPA

1. M6 boit
2. M5 bofts

Under front cross member, replace rivets with the
following fasteners.

QUANTITY FASTENERS DESCRIPTION
5 Hexagonal flanged bolt M5 x 16
(P/N 207 151 644)
6 Elastic flanged nut M5
(P/N 233 2561 414)

Torque all bolts. Refer at the beginning of this
manual for the tightening torque table. Use the
standard torque except for one bolt. The lower
bolt retaining the upper cross member brace to
the frame must be torgued to 7.5 Nem (66 Ibfein).
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AZ5HOA

1. Torque to 7.5 Nem (66 Ibfein)

Install all other removed parts. Refer to specif-
ic sections for inspection, installation and adjust-
ment.

ENGINE SUPPORT

Removal

LH Support
Unscrew engine and lift it.

Remove the countershaft and its bearing. Refer
to CHAINCASE AND COUNTERSHAFT.

Remove the LH support.
Drill rivets holding engine support to frame.

Unscrew both engine support bolts. Note bolts's
location.

Remove engine support.

RH Support
Unscrew engine and lift it.
Remove the RH support.

Remove chaincase housing. Refer to CHAIN-
CASE AND COUNTERSHAFT.

Drill all rivets holding engine support to frame.

Installation

LH Support

To install a new or existing engine support, reverse
the removal procedure. However, pay attention to
the following.

Install engine support bolts with heads inside.
Replace rivets with the following fasteners:

366

QUANTITY FASTENERS DESCRIPTION

4 Hexagonal flanged bolt M6 x 20
(P/N 207 662 044)

Elastic flanged nut M6

(P/N 233 261 414)

Install new bolts with their heads outside.

Install all removed parts. Refer to CHAINCASE
AND COUNTERSHAFT to install and adjust coun-
tershaft properly.

RH Support

To installa new or existing engine support, reverse
the removal procedure. However, pay attention to
the following.

Position engine support by installing 2 pop rivets.

A35HORA

1. Pop rivets

Replace all other rivets with the following fasten-
ers:

QUANTITY FASTENERS DESCRIPTION
3 Hexagonal flanged bolt M6 x 20
(P/N 207 662 044)
3 Elastic flanged nut M6
(P/N 233 261 414)

Install new bolts with the head inside.
Install all removed parts.
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Section 11 TECHNICAL SPECIFICATIONS

Subsection 01 (MACH Z/MX Z/SUMMIT 1000 SDI)

MACH Z/MX Z/SUMMIT 1000 SDI

MACH Z MX Z SUMMIT
MODEL HIGHMARK/
ADR
. ENALINE/X RENEGADE X HIGHMARK X
ENGINE
Engine 995 SDI
Number of cylinders 2
Bore Standard mm (in) 88 (3.465)
Stroke mm {in) 82 (3.228)
Displacement cmd (in3) 997.47 (60.870)
Compression ratio 1220 + 05
Maximum power engine speed + 100 RPM 7900
1st Semi-trapezoidal
Piston ring type
2nd Semi-trapezoidal
New mm (in) 0.55 to 0.70 (.0217 to .0276)
Ring end gap
Wear limit mm (in} 1.00 (.0394)
o New mm {in) 0.45 to 0.090 (.0018 to .0035)
Ring/piston groave clearance .
Wear limit mm {in) 0.20 (.0079)
) ) New mm (in} 0.112 to 0.152 (.0044 to .0060)
Piston/cylinder wall clearance -
Wear limit mm (in) 0.20 (.0079)
Maximum crankshaft end play New mm [in} 0.30 (.0118)
Maximum crankshaft deflection at PTO Wear limit mm (in) 0.030 {.0012)
New mm (in) 0.23 to 0.62 (.0091 to .0244)
Connecting rod big end axial play =
Wear limit mm {in) 1.20 (.0472)
ELECTRICAL
Magneto generator output w 480 @ 6000 RPM
Ignition type Inductive
Make and type NGK BRBECS
Spark plug
Gap mm (in) 0.8 {.0315)
Ignition timing BTDC mm (in) 7.87 (.310) @ 3500 RPM
Trigger coil Q 190 to 300
Lighting coil Q 0.145 to 0,185
Manual start 12 V, 3 Ah
Battery
Electric start 12V, 18 Ash
Headlamp W 60/55 (H4)
it : Highmark: 8/26
ligh W
Taillight and stoplight 8/26 Highmark X: 6/18
Tachometer and speedometer bulbs W N.A.
Fuel and temperature gauge bulbs W 2x3 | N.A.
Starter solenoid A 30 (if applicable)
Fuse
Fuel level sensor A 0.25 (if applicable) | NA.

mmr2006-154
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Subsection 01 (MACH Z/MX Z/SUMMIT 1000 SDI)

MACH Z MX Z suMMmIT
MODEL
ADRENALINEX | RENEGADEX | nOWERR
FUEL SYSTEM ' R Bl
Throttle body type Dell'Orto
Idle speed = 200 RPM 1700
Gas type Premium unleaded
Inside North America (R+M)/2 9
S A Outside North America RON 95
Gas/oil ratio Injection
Injection oil XP-S 2-stroke synthetic blend
COOLING SYSTEM '
Type Liguid
Bombardier premixed coolant {P/N 219 700 362) or Ethyl
Caolant Mixture glycol/water mix (50% coolant, 50% distilled water)
Use coolant specifically designed for aluminum engines
Thermostat opening temperature °C (°F) N.A.
Radiator cap opening pressure kPa (PSI) 90 {13)
DRIVE _ | e
Chaincase oil XP-S Synthetic chaincase oil
27/48
5/49 (models wit 1
Chain drive ratio 29/49 242_5 :nn:n (l.l'l‘ﬁv:'n]h EUE:/:;‘JQ
track)
Pitch in 3/8
Chain
Type/links qty/plate qty Silent 82/13 | silent ez
Drive pulley type TRA V
Clutch engagement + 100 RPM 3000 3500
Spring color Pink/Pink EUH]?igi\glnr,l'i\;;héte
Spring length mm {in) 137.2 (5.402) EU1R2:41W:10(;.?2.)36)
Drive pulley calibration pin Hillow PIN 417222 586} o 210;|g;\,4 -
Ramp 3 EU;?gﬁﬂD
Screw position 6 EU;: 3
Type HPV Roller HPV VSA
Driven pulley type Spring preload 0.0
Cam angle 44°/33° 44°/36°
Pulley distance z mm {in) 27.5 (1.083)
Offset X mm {in) 37.0 + 0.5 (1.457 £ 0.2)
368 mmr2006-154
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Subsection 01 (MACH Z/MX Z/SUMMIT 1000 SDI)

MACH Z MX Z SUMMIT
MODEL HIGHMARK/
ADRENALINE/X RENEGADE X HIGHMARK X
DRIVE (con'd)
Drive belt part number 417 300 189
Width mm (in) 38.3 (1.51)
Drive belt
Wear limit mm (in) 359 (1.41)
Deflection mm (in) 32 + 5(1.260 = .197)
Drive belt adjustment
Force kgf (Ibf) 11.30 (24.91)
Width mm (in) 381 (15) 406 (16) 406 (16)
N 3840 (151)
o Length mm (in) 3072 (121) 3456 (136) 406 (161)
25.4 (1.0) 31.8 (1.25) 508 (2.0
Profile height mm (in)
31.8 (1.25) 445 (1.75) 58.5 (2.303)
Adjustment deflection mm (in) 30 to 35 (1.181 to 1.378)
Track adjustment
Force kaf (Ibf) 7.3 (16)
Track SC 4 St 151
Suspension type SC 162
Ski R.A.S. double A-arm
BRAKE
Brake lining thickness mm {in) 1(.039)
g GTLMA (DOT 4) (P/N 293 600 062)
Brake Tuid (P/N) Racing brake fluid SRF (DOT 4) (P/N 293 600 063)
VEHICLE INFORMATIONS
Highmark
151" 249kg (549 Ib)
162" 252 kg (556 Ih)
4
Mass (dry) 240 kg (529 Ib) 247 kg (545 Ib} Highmark X
151" 247 kg (545 |b)
162": 249kg (549 Ib)
. 151" 3295(135)130
1
Length mm (in) 2930 (115) 3125 (115123 162" 3425 (135)
1217 (48)
Width mm (in) 1217 (48) Fittopain 1195 (47)
models:
1252 (49)
Height mm {in) 1046 (41) 1125 (44)
Ski stance (carbide to carbide) mm {in) 1195 (47) 1{;;?
Toe-out mm {in) 0.00
Camber 0°
MATERIAL
Frame Aluminum
Bottom Polypropylene
Hood Surlyn
Side panel Surlun

mmr2006-154
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Subsection 01 (MACH Z/MX Z/SUMMIT 1000 SDI)

MACH Z MX Z SUMMIT
MODEL HIGHMARK/
ADRENALINE/X RENEGADE X HIGHMARK X
CAPACITIES V o _ |
Fuel tank L (U.S. gal) 40 {10.6)
Chaincase mk (U.8. oz) 250 (8.5)

‘ 151"; 7.3 (1.90)
Cooling system L (U.S. gal) 6.4 (1.69) 6.75 (1.78) 162": 7.4 (196)
Injection oil reservoir L (U.S. oz) 3.7 (125.112)

Brake fluid reservoir mL (U.S. cz) 60 (2.0)
360
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Section 12 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS
Subsection 01 (ELECTRICAL CONNECTORS)

ELECTRICAL CONNECTORS

SERVICE TOOLS

Description Part Number Page

conneetoreHmping Tool: nu s s 529 035 909 .wsmmomenmmansimiss s 368
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Section 12 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS

Subsection 01 (ELECTRICAL CONNECTORS)

GENERAL
UNPLUGING CONNECTORS

Always unplug connectors by pulling on housing
not on wire.

AQGETPA

TYPICAL

PROCEDURES

TAB AND RECEPTACLE
CONNECTORS
Removal

Tab Connector
Itis locked in its housing by a spring tab on its side.

ADDE1DA

TAB CONNECTOR
1. Locking tab

— Insert a screwdriver or Snap-on TT 600-5 from
opposite side of wire and pry locking tab.

— While holding locking tab pried, pull connector
toward wire side.

362

:

ACQDETEA

Step 1: Insert screwdriver here
Step 2:  Pull this side
Receptacle Connector

— Insert tool Snap-on TT 600-5 in access opening
then pull housing toward wire side.

AOGE1QA

RECEPTACLE CONNECTOR

Installation

Prior to installing, make sure locking tab is suffi-
ciently lifted to properly lock.

Insert tab and receptacle connectors in their re-
spective housings as shown in following illustra-
tions. Push sufficiently so that they snap. Try
pulling wire to ensure they are properly locked.
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Subsection 01 (ELECTRICAL CONNECTORS)

AQOE1GA

1. Tab connector
2. Housing

ADOETFA

TYPICAL
1. Receptacle
2. Housing

/A WARNING

Keep wires away from any rotating, moving,
heating, vibrating or sharp edge. Use proper
fastening devices as required.

SUMITOMO CONNECTOR

To disconnect the Sumitomo TPS connector from
carburetor or throttle body, press the release but-
ton on the other side of the connector.

mmr2006-156

A33100A

TPS CONNECTOR
1. Release button

A33I0RA

TPS CONNECTOR UNPLUGGED
1. Release button

DEUTSCH CONNECTORS

Female Housing

To remove:
- Insert tool Snap-on TT 600-5 under lock and
twist to lift it.

ADIE3TA

- Pry tab to free connector then pull wire out of
housing.
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PACKARD CONNECTOR

AD1E32A

FEMALE CONNECTOR HOUSING — CUT-AWAY 1

Male Housing

To remove:
— Using a small hook, pull out the lock.

FO4H45A

VIEW OF A 3-PIN PACKARD CONNECTOR
1. ldentification letters

To remove terminal from Packard connector, use
Snap-on TT600-4 tool.

Sruao-on
TTE0O-4 Y g A

= I

FO1B1JA

PACKARD 24-CIRCUIT AND
32-CIRCUIT CONNECTOR

Push on both tabs to remove retainer.

AQIE33A 1

1. Lock

AD1E34A 1

1. Lock

— Pry tab to free connector then pull wire out of
housing.

A33Z01A 2 1
1. Retainer
2. Tab fone on each side)
: — Open housing by lifting 4 tabs.
AO1E3EA

MALE CONNECTOR HOUSING — CUT-AWAY
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Subsection 01 (ELECTRICAL CONNECTORS)

1. Tabs (2 on each side)

Lift the top plastic lock of the female terminal to
be removed and hold in position. Lift the female
terminal to unlock from the housing and push out
of housing.

AZEIXA

1. Lift and hold plastic lock
2. Lift to unlock and push out

mmr2Q06-155

AMP MULTILOCK CONNECTOR

Female Terminal Housing

A32Z01A

To remove:

- Insert tool AMP-755430-2 under lock and twist
to lift it.

A32Z02A

FEMALE TERMINAL HOUSING — CUT-AWAY
1. Lock

Female terminals can be removed from housing
with sharp head pin.
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Subsection 01 (ELECTRICAL CONNECTORS)

Male Terminal Housing

A32Z04A

To remove:

- Insert tool AMP-755430-2 under lock and twist
to lift it.

A32205A 1

MALLE TERMINAL HOUSING — CUT-AWAY
1. Lock

Terminal Crimping

Refer to KOSTAL ECM CONNECTOR “A” AND
“B" for procedure.

AMP 8-CIRCUIT CONNECTOR

Pry housing to release lock.

366

A33Z0aA 1

1. Lock

Insert tool AMP-755430-2 under tab and pry it to
free connector. Pull on the female terminal wire
to remove female terminal from housing.

A33Z05A 1

AMP 8-CIRCUIT CONNECTOR — CUT-AWAY
1. Tab

Terminal Crimping

Refer to KOSTAL ECM CONNECTOR “A” AND
“B" for procedure.

KOSTAL ECM CONNECTOR
IIA” AND UB!’

Terminal Removal

Unlock the connector housing cover by pushing in
the tabs on top of the housing with a flat screw-
driver to be able to flip the top cover up.
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Subsection 01 (ELECTRICAL CONNECTORS)

F18Z0RA

1. Push in tab

Lift the cover by pushing it forward.

F18Z06A

1. Cover

Cut both locking ties that secure the harness to
the housing.

Turn the housing over and remove the lock by
pushing and then pulling toward the wire harness.

F18Z0SA

F18Z0TA

F18Z07A

1. Locking ties

mmr2006-155

Use a 0.76 mm (.030 in) oxyacetylene torch tip
cleaner or a no. 68 drill bit inserted down into the
housing to release the locking tab on the connec-
tor.

CAUTION: Using a probe larger than 0.76 mm
(.030 in) may damage the terminal.

Insert the probe into the housing as shown, and
locate the appropriate wire in the back of the
housing. You may have to slightly cam the probe
against the locking tab to release it, then remove
the terminal from the housing.

F1BZOUA
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Subsection 01 (ELECTRICAL CONNECTORS)

F18ZOVA

The locking tab on the connector may have to be
bent out a little so it will lock in the housing when
it's re-inserted.

F18Z0WA

It the wire is in good condition but the terminal is
rusted or corroded, remove defective terminal and
crimp a new one. |f wire and terminal are defec-
tive, acquire a new genuine wire and new terminal
and crimp them together as explained below.

IMPORTANT: Use genuine wires only. Otherwise
wires will not fit properly.

When re-inserting the connector, the locking tab
must be installed facing the smaller cutout of the
connector cavity.

F18Z0XA

Insert the connector, ensuring the locking tab
snaps into the housing.

Re-install the lock, attach the 2 tie raps, and close
the housing cover.

368

Terminal Crimping
(Kostal and AMP multilock)
To crimp a new connector terminal, use the con-

nector crimping tool (P/N 529 035 909) and the
crimper die (P/N 529 035 906).

FOOBOEA

CRIMPING TOOL

To properly crimp the wires, strictly follow this pro-
cedure.

Strip the wire to a maximum of 3 mm (1/8 in).

A3ZE20A
TYPICAL
A. 3 mm (1/8 in) max.

Position wire in terminal.

Squeeze the terminal tabs with your fingers to
temporarily retain terminal in place.

mmr2006-155



Section 12 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS
Subsection 01 (ELECTRICAL CONNECTORS)

AB2EIVA -
Insert terminal with wire in crimping pliers and po-
sition so that top of terminal tabs are flush with
pliers edge or a little bit lower as shown.

A32E3ZA

1. Top of terminal tabs
2. Align tabs with pliers edge

Crimp terminal. Ensure no tiny wire goes out of
terminal. This might cause strange problems of

the electrical system.

369
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Section 12 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS

Subsection 02 (WIRING DIAGRAMS)

WIRING DIAGRAMS

NOTE: For the wiring diagrams, refer to the end
of the manual.

WIRING DIAGRAM LEGEND

XX/XX] €
-Mmcl
ADDIO4E 1 2 3 4
1. Wire colors
2. Connector location
3. Connector code
4. Terminal position in connector
Wire Colors
XXX {6
1-MC
AQ0I04F D

The first color of a wire is the main color, second
color is the stripe.

Example: YL/BKis a YELLOW wire with a BLACK
stripe.

Connector Code

The next two letters of the connector identifica-
tion number represents a connector reference. If
there are many connectors in the same area this
helps identify which wire is in which connector.

XX/XX (&

Aoci04l

Terminal Position in Connector

The third portion of the connector identification
number represents the location of the terminal in
the connector. This could be identified by either a
number such as 1, 2, 3 or by a letter such as A, B,
C depending on the type of connector used.

XX/XX &
1- MC maana,

D

A00I04H

COLOR CODE
BE — BEIGE OR — ORANGE
BK — BLACK RD — RED
BU — BLUE VI — VIOLET
BR — BROWN WH —  WHITE
GN — GREEN YL —  YELLOW
GY — GREY

Connector Location

The first digit of the connector identification num-
ber presents the location of the connector on the
vehicle.

XX/XX -

A00I04G

mmr2006-156
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