




INTRODUCTION

INTRODUCTION

The information and component/system descrip-
tions contained in this manual are correct at time
of writing. BRP however, maintains a policy of
continuous improvement of its products without
imposing upon itself any obligation to install them
on products previously manufactured.
Due to late changes, there may be some differ-
ences between the manufactured product and the
description and/or 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.

VEHICLE INFORMATION

VEHICLE IDENTIFICATION
NUMBER (V.I.N.)

vmr2012-002-002_a

TYPICAL
1. V.I.N. (Vehicle Identification Number) location

The V.I.N. (Vehicle Identification Number) decal is
located under the seat.

V.I.N. Decal Description
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TYPICAL — VEHICLE IDENTIFICATION NUMBER LABEL
1. V.I.N. (Vehicle Identification Number)
2. Manufacturing date and model number
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INTRODUCTION

ENGINE IDENTIFICATION
NUMBER (E.I.N.)

tmr2011-002-002_a

TYPICAL - RH SIDE OF ENGINE
1. Engine Identification Number (E.I.N.)

ENGINE EMISSIONS
INFORMATION

MANUFACTURER'S
RESPONSIBILITY
Manufacturers of engines must determine the
exhaust emission levels for each engine horse-
power family and certify these engines with
the United States of America Environmental
Protection Agency (EPA). An emissions control
information label, showing emission levels and
engine specifications, must be placed on each
vehicle at the time of manufacture.

DEALER RESPONSIBILITY
When servicing any vehicle that carry an emis-
sions control information label, adjustments 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.

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 else to modify the engine in any man-
ner that would alter the horsepower or allow emis-
sions levels to exceed their predetermined factory
specifications.

EPA EMISSION REGULATIONS
Vehicles manufactured by BRP are certified to the
EPA standards as conforming to the requirements
of the regulations for the control of air pollution
emitted from new vehicle engines. This certifica-
tion is contingent on certain adjustments 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.
The responsibilities listed above are general and
in no way a complete listing of the rules and regu-
lations pertaining to the EPA requirements on ex-
haust emissions. For more detailed information
on this subject, you may contact the following lo-
cations:
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/otaq/
E-MAIL: otaqpublicweb@epa.gov

MANUAL INFORMATION

MANUAL PROCEDURES
Many of the procedures in this manual are inter-
related. Before undertaking any task, you should
read and thoroughly understand the entire section
or subsection in which the procedure is contained.

WARNING

Unless otherwise specified, the engine
should be turned OFF and cold for all main-
tenance and repair procedures.

vmr2013-002 III



INTRODUCTION

A number of procedures throughout the book re-
quire the use of special tools. Before starting any
procedure, be sure that you have on hand all re-
quired tools, or their approved equivalents.
The use of RIGHT and LEFT indications in the text
are always referenced to the driving position (sit-
ting on the vehicle).

vmr2012-002-001_a

TYPICAL
1. Left
2. Right

This manual uses technical terms which may be
different from the ones of the parts catalogs.
When ordering parts always refer to the specific
model PARTS CATALOGS.

NOTICE Most fasteners are metric, and most
components are built with parts dimensioned
using the metric system. Consult the appropri-
ate PARTS CATALOG to obtain and use the cor-
rect parts and fasteners. Mismatched or incor-
rect fasteners could cause damage to the vehi-
cle.

MANUAL LAYOUT
This manual is divided into many major sections as
can be seen in the main table of contents at the
beginning of the manual.
Each section is divided into various subsections,
and again, each subsection has one or more divi-
sions.
Illustrations and photos show the typical construc-
tion of various assemblies and, in all cases, may
not reproduce the full detail or exact shape of the
parts used in a particular model vehicle. However,
they represent parts which have the same or a
similar function.
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Subsection XX (PERIODIC MAINTENANCE PROCEDURES)

vmo2012-012-039_a

1. Air filter cover

4. Remove air filter.

vmo2012-012-038

AIR FILTER REMOVAL

Engine Air Filter Housing Inspection
and Draining
1. Remove LH side panel. Refer to BODY subsec-

tion.
2. Drain air filter housing inlet drain tube.

vmr2012-010-017_a

TYPICAL - SOME PARTS REMOVED FOR CLARITY
1. Air filter housing inlet drain tube

3. Check air filter dirty chamber for cleanliness.
– If any debris or water are found, clean air fil-

ter chamber using a vacuum cleaner.

NOTICE Do not blow compressed air into air
filter chamber.

4. Check air filter drain tube (clean chamber).
– If any debris or water are found, refer to SPE-

CIAL PROCEDURES subsection.
– Investigate for contamination source.

vmr2012-010-017_b

TYPICAL - SOME PARTS REMOVED FOR CLARITY
1. Air filter drain tube

Paper Filter Cleaning
1. Ensure that the foam filter is removed from pa-

per filter.
2. Tap out heavy dust from the paper filter.
This will allow dirt and dust to get out of the paper
filter.
NOTE: Paper filter have a limited life span; re-
place filter if too dirty or clogged.

2 vmr2012-005



Subsection XX (PERIODIC MAINTENANCE PROCEDURES)

NOTICE It is not recommended to blow com-
pressed air on the paper filter; this could dam-
age the paper fibers and reduce its filtration
ability when used in dusty environments.

NOTICE Do not wash the paper filter with any
cleaning solution.

Foam Filter Cleaning
1. Spray the foam filter inside and out with air filter

cleaner.

RECOMMENDED PRODUCT

AIR FILTER CLEANER
(P/N 219 700 341)

vbs2009-012-015_a

TYPICAL - SPRAY THE FOAM FILTER

2. Let stand for 3 minutes.
3. As stated on air filter cleaner (UNI) container,

rinse with plain water.
4. Dry the foam filter completely.

vbs2009-012-005

TYPICAL - DRY

NOTE: A second application may be necessary
for heavily soiled elements.

Foam Filter Oiling
1. Carefully remove foam filter from air paper filter.
2. Spray recommended air filter oil on the foam

filter.

RECOMMENDED PRODUCT

AIR FILTER OIL
(P/N 219 700 340)

vbs2009-012-014

TYPICAL - OIL THE FOAM FILTER

3. Let stand for 3 to 5 minutes.
4. Remove any excess of oil that could transfer to

the air paper filter by wrapping the foam filter
into an absorbent cloth and squeezing gently.
This will also ensure a full oil coverage on foam
filter.

vmr2012-005 3



Subsection XX (PERIODIC MAINTENANCE PROCEDURES)

Engine Air Filter Installation
Reinstall oiled foam filter on paper air filter.
Slightly grease O-ring seal and plastic body of air
filter. Refer to AIR INTAKE SYSTEM exploded
view.
Install air filter as the reverse of removal.
Ensure air filter cover is properly locked onto the
air filter housing. See indications on filter cover
and housing.

vmr2012-005-001_a

1. Cover position arrow
2. Locked
3. Unlocked

ENGINE (EXHAUST SYSTEM)
Muffler Spark Arrester Cleaning and
Inspection

CAUTION Never perform this operation
immediately after the engine has been running
as exhaust system is very hot.
1. Remove the muffler cover and discard the

screws.

vmr2012-0005-050_a

OUTLANDER MODELS
1. Remove screws
2. Cover

vmr2012-0005-052_a

RENEGADE MODELS
1. Remove screws
2. Cover

2. Remove and discard the tail pipe retaining
screws.

4 vmr2012-005













































Subsection 03 (PERIODIC MAINTENANCE PROCEDURES)

vmo2012-012-039_a

1. Air filter cover

4. Remove air filter.

vmo2012-012-038

AIR FILTER REMOVAL

Engine Air Filter Housing Inspection
and Draining
From behind left hand front wheel:
1. Drain air filter housing inlet drain tube.

vmr2013-056-001_a

TYPICAL - SOME PARTS REMOVED FOR CLARITY
1. Air filter housing inlet drain tube

2. Check air filter dirty chamber for cleanliness.
– If any debris or water are found, clean air fil-

ter chamber using a vacuum cleaner.

NOTICE Do not blow compressed air into air
filter chamber.

3. Check air filter drain tube (clean chamber).
– If any debris or water are found, refer to SPE-

CIAL PROCEDURES subsection.
– Investigate for contamination source.

vmr2013-056-001_b

TYPICAL - SOME PARTS REMOVED FOR CLARITY
1. Air filter drain tube

Paper Filter Cleaning
1. Ensure that the foam filter is removed from pa-

per filter.
2. Tap out heavy dust from the paper filter.
This will allow dirt and dust to get out of the paper
filter.

2 vmr2013-056



Subsection 03 (PERIODIC MAINTENANCE PROCEDURES)

NOTE: Paper filter have a limited life span; re-
place filter if too dirty or clogged.

NOTICE It is not recommended to blow com-
pressed air on the paper filter; this could dam-
age the paper fibers and reduce its filtration
ability when used in dusty environments.

NOTICE Do not wash the paper filter with any
cleaning solution.

Foam Filter Cleaning
1. Spray the foam filter inside and out with air filter

cleaner.

RECOMMENDED PRODUCT

AIR FILTER CLEANER
(P/N 219 700 341)

vbs2009-012-015_a

TYPICAL - SPRAY THE FOAM FILTER

2. Let stand for 3 minutes.
3. As stated on air filter cleaner (UNI) container,

rinse with plain water.
4. Dry the foam filter completely.

vbs2009-012-005

TYPICAL - DRY

NOTE: A second application may be necessary
for heavily soiled elements.

Foam Filter Oiling
1. Carefully remove foam filter from air paper filter.
2. Spray recommended air filter oil on the foam

filter.

RECOMMENDED PRODUCT

AIR FILTER OIL
(P/N 219 700 340)

vbs2009-012-014

TYPICAL - OIL THE FOAM FILTER

3. Let stand for 3 to 5 minutes.
4. Remove any excess of oil that could transfer to

the air paper filter by wrapping the foam filter
into an absorbent cloth and squeezing gently.
This will also ensure a full oil coverage on foam
filter.

Engine Air Filter Installation
Reinstall oiled foam filter on paper air filter.

vmr2013-056 3



Subsection 03 (PERIODIC MAINTENANCE PROCEDURES)

Slightly grease O-ring seal and plastic body of air
filter. Refer to AIR INTAKE SYSTEM exploded
view.
Install air filter as the reverse of removal.
Ensure air filter cover is properly locked onto the
air filter housing. See indications on filter cover
and housing.

vmr2012-005-001_a

1. Cover position arrow
2. Locked
3. Unlocked

ENGINE (EXHAUST SYSTEM)
Muffler Spark Arrester Cleaning and
Inspection

CAUTION Never perform this operation
immediately after the engine has been running
as exhaust system is very hot.
1. Remove the muffler cover and discard the

screws.

vmr2012-0005-050_a

TYPICAL
1. Remove and discard screws
2. Cover

2. Remove and discard the tail pipe retaining
screws.

vmr2012-0005-051_a

TYPICAL — ALL MODELS
1. Screws
2. Tail pipe

3. Remove exhaust tail pipe, gasket (discard) and
spark arrester.

tmo2011-001-041_a

1. Spark arrester
2. Gasket
3. Exhaust tail pipe

4. Remove carbon deposits from the spark ar-
rester using a brush.

NOTICE Use a soft brush and be careful to
avoid damaging spark arrester mesh.

4 vmr2013-056



Subsection 03 (PERIODIC MAINTENANCE PROCEDURES)

tmo2011-001-043_a

1. Clean spark arrester

5. Inspect mesh of spark arrester for any damage.
Replace as required.

6. Inspect spark arrester chamber in muffler.
Clean as required.

For installation, reverse the removal procedure.
However pay attention to the following.
Install new gasket and new retaining screws.

TAIL PIPE RETAINING SCREWS

Tightening torque 11 N•m ± 1 N•m
(97 lbf•in ± 9 lbf•in)

ENGINE (LUBRICATION SYSTEM)
Recommended Engine Oil

RECOMMENDED ENGINE OIL

SEASON TYPE

Summer
XPS 4-STROKE SYNTH.
BLEND OIL (SUMMER)

(P/N 293 600 121)

Winter XPS 4-STROKE SYNTHETIC OIL
(ALL CLIMATE) (P/N 293 600 112)

If recommended XPS oil is not available, use a
4-stroke SAE 5W 40 engine oil that meets or ex-
ceeds the requirements for API service classifica-
tion SG, SH or SJ. Always check the API service
label certification on the oil container, it must con-
tain at least one of the above standards.

Engine Oil Level Verification
NOTICE Operating the engine with an im-

proper level may severely damage engine.

NOTE: While checking the oil level, visually in-
spect engine area for leaks.

vmr2013-056-002_a

TYPICAL - RH SIDE OF ENGINE
1. Dipstick

With vehicle on a level surface and engine cold,
not running, check the oil level as follows:
1. Unscrew dipstick then remove it and wipe

clean.
2. Reinstall dipstick, screw in it completely.
3. Remove and check oil level. It should be near

or equal to the upper mark.

vmr2006-008-002_a

1. Full
2. Add

To add oil, remove the dipstick. Place a funnel into
the dipstick orifice.
Add a small amount of recommended oil and
recheck oil level.
Repeat the above procedures until oil level
reaches the dipstick's upper mark.
NOTE: Do not overfill. Wipe off any spillage.
Properly tighten dipstick.

vmr2013-056 5



Subsection 03 (PERIODIC MAINTENANCE PROCEDURES)

Engine Oil Change
1. Start and warm-up engine.
2. Stop engine.
3. Ensure vehicle is on a level surface.
4. Remove dipstick.
5. Place a drain pan under the engine drain plug

area.
6. Clean the drain plug area.
7. Unscrew drain plug and discard the gasket ring.

CAUTION The engine oil can be very hot.

vmo2012-012-058_a

1. Drain plug

NOTE: Allow oil to drain completely from the
crankcase.
8. Clean the magnetic drain plug from metal shav-

ings and residue. Presence of debris gives an
indication of internal engine damage.

9. Install a NEW gasket ring on the drain plug.

NOTICE Never use the gasket ring a second
time. Always replace by a new one.

10. Install and tighten drain plug to the recom-
mended torque.

DRAIN PLUG

Tightening torque 30 N•m ± 2 N•m
(22 lbf•ft ± 1 lbf•ft)

11. Replace oil filter. Refer to ENGINE OIL FILTER
REPLACEMENT in this subsection.

12. Refill engine with recommended engine oil.

ENGINE OIL CAPACITY

2 L (2.1 qt (U.S. liq.))

13. After filling, check the oil level, refer to EN-
GINE OIL LEVEL VERIFICATION in this sub-
section.

14. Start engine and let it idle for a few minutes.

15. Ensure oil filter and drain plug areas are not
leaking.

16. Stop engine.
17. Wait a while to allow oil to flow down to

crankcase, then check oil level again.
18. Dispose oil and filter as per your local environ-

mental regulations.

Engine Oil Filter Replacement
Engine Oil Filter Access
To reach oil filter, refer to BODY and remove the
following parts (Outlander models):
– Seat
– Console
– RH side panel
– RH footrest panel.

Engine Oil Filter Removal
1. Clean oil filter area.
2. Remove oil filter cover screws.
3. Remove oil filter cover.
4. Remove oil filter.

tmr2011-010-004_a

1. Oil filter screw
2. Oil filter cover
3. O-ring
4. Oil filter

Engine Oil Filter Installation
1. Check and clean the oil filter inlet and outlet

area of dirt and other contaminations.

6 vmr2013-056



Subsection 03 (PERIODIC MAINTENANCE PROCEDURES)

tmr2011-010-005_a

1. Outlet bore to the engine oil providing system
2. Inlet bore from the oil pump to the oil filter

2. Install a NEW O-ring on oil filter cover.
3. Install the filter into the cover.
4. Apply engine oil on O-ring and on end of filter.

vmr2006-008-001_a

1. Slightly oil
2. Slightly oil

5. Install the cover on the engine.
6. Tighten oil filter cover screws to recommended

torque.

OIL FILTER COVER SCREWS

Tightening torque 10 N•m ± 1 N•m
(89 lbf•in ± 9 lbf•in)

7. Reinstall remaining parts if applicable.

ENGINE (COOLING SYSTEM)
Recommended Engine Coolant

COOLANT

BRP
RECOMMENDED

PRODUCT

BRP PREMIXED COOLANT
(P/N 219 700 362)

ALTERNATIVE,
OR IF NOT
AVAILABLE

Distilled water and
antifreeze solution

(50% distilled water,
50% antifreeze)

NOTICE Always use ethylene-glycol an-
tifreeze containing corrosion inhibitors specif-
ically formulated for internal combustion
aluminum engines.

Engine Coolant Level Verification

WARNING

Check coolant level with engine cold. Never
add coolant in cooling system when engine is
hot.

1. Place vehicle on a level surface.
2. Remove service cover. Refer to BODY subsec-

tion.
With the vehicle on a level surface, coolant level
should be between the MIN. and MAX. marks of
the reservoir.

vmr2013-056-003_a

1. Engine coolant reservoir

NOTE: When checking level at temperature
lower than 20°C (68°F), it may be slightly lower
than MIN. mark.
3. Add coolant up to MAX. mark if required.
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WARNING

Do not remove the coolant reservoir cap if en-
gine is hot.

4. Use a funnel to avoid spillage. Do not overfill.
5. Properly reinstall and tighten reservoir cap.
6. Reinstall service cover.

NOTICE Do not store any objects in the front
service compartment.

Engine Coolant Specific Gravity Check
1. Remove service cover. Refer to BODY subsec-

tion.
2. Remove pressure cap.

WARNING

To avoid potential burns, do not remove the
pressure cap if the engine is hot.

3. Using an antifreeze tester, test coolant
strength.

MINIMUM RECOMMENDED COOLANT
STRENGTH

-30°C (-22°F)

Engine Cooling System Inspection
1. Check general condition of hoses and clamps

for tightness.
2. Check the leak indicator hose for oil or coolant.
NOTE: Leaking coolant indicates a defective ro-
tary seal. Leaking oil indicates a defective oil seal.
If either seal is leaking, both seals must be re-
placed at the same time. Refer to WATER PUMP
SHAFT AND SEALS in the COOLING SYSTEM
subsection.

tmr2011-011-004_a

1. Water pump
2. Leak indicator hose

NOTE: Another leak indicator hole is visible on the
PTO side. It provides an indication of the PTO gas-
ket condition. If a liquid leaks from this hole, PTO
gasket replacement is necessary.

tmr2011-011-005_b

TYPICAL
1. Leak indicator hole
2. PTO cover
3. Crankcase PTO, front side
4. Oil cooler (1000 only)

3. Ensure vent hose on coolant expansion tank is
not obstructed.

Engine Cooling System Pressure Cap Test
1. Remove service cover. Refer to BODY subsec-

tion.
2. Remove pressure cap.

WARNING

To avoid potential burns, do not remove the
pressure cap if the engine is hot.
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3. Test the pressure cap using a cooling system
tester.

4. Replace the cap if it does not hold the pressure,
or if it opens at a relief pressure that is too low
or too high.

PRESSURE CAP RELIEF PRESSURE

Approximately 110 kPa (16 PSI)

Engine Cooling System Leak Test
1. Remove service cover. Refer to BODY subsec-

tion.
2. Remove pressure cap.

WARNING

To avoid potential burns, do not remove the
pressure cap if the engine is hot.

3. Pressurize cooling system as follows.

REQUIRED TOOLS

TEST CAP
(P/N 529 035 991)

VACUUM/PRESSURE
PUMP

(P/N 529 021 800)

COOLING SYSTEM LEAK TEST

110 kPa (16 PSI)

If there is no pressure drop after 10 minutes, there
is no leak in the cooling system.
If the pressure drops, check all hoses, radiator,
cylinders and engine base for coolant leaks or air
bubbles.

Engine Coolant Replacement

WARNING

In order to avoid potential burns, do not re-
move the radiator cap or loosen the coolant
drain plug if the engine is hot.

NOTICE Do not store any objects in the front
service compartment.

Remove the radiator cap by applying pressure and
turning it counterclockwise.

vmo2013-009-006_a

TYPICAL
1. Radiator cap

Unscrew the coolant drain plug on the water
pump and drain the coolant into a suitable con-
tainer.

vmo2012-012-058_b

1. Coolant drain plug

NOTE: Do not unscrew the coolant drain plug
completely.
Remove the RH side panel.
Unscrew the bleeding screw on the top of ther-
mostat housing.

vmr2013-056 9
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vmo2006-007-022_a

1. Bleeding screw

Drain the system completely.
Reinstall the coolant drain plug.
Fill the radiator until the coolant comes out by the
thermostat housing hole.
Install the bleeding screw.
Complete the radiator filling.
Check the level in the coolant reservoir and refill if
necessary.
Run engine at idle with the radiator cap off. Slowly
add coolant if necessary.
At this point, wait until engine reaches normal op-
erating temperature.
Depress the throttle lever two or three times; then
add coolant if required.
Install radiator cap as the reverse of removal.
Inspect all connections for leaks and check
coolant level in the reservoir.

ENGINE (CYLINDER HEAD)
Engine Valve Clearance Inspection and
Adjustment
NOTE: Check and adjust valve clearance only
when engine is cold.
1. Remove valve covers, refer to TOP END sub-

section.
2. Before checking or adjusting the valve clear-

ance, turn crankshaft clockwise to TDC ignition
of the respective cylinder, refer to CAMSHAFT
TIMING GEAR in the TIMING CHAIN subsec-
tion.

NOTICE Crankshaft must be turned clock-
wise only to avoid loosening the magneto
retaining bolt.

3. Using a feeler gauge, check the valve clear-
ance.

VALVE CLEARANCE

EXHAUST 0.11 mm to 0.19 mm
(.0043 in to .0075 in)

INTAKE 0.06 mm to 0.14 mm
(.0024 in to .0055 in)

If the valve clearance is out of specification, adjust
valves as follows.
NOTE: Use the center value of exhaust/intake
specification to ensure a proper valve adjustment.
4. Hold the adjustment screw at the proper posi-

tion and torque the locking nut.

vmr2007-036-003_a

1. Adjustment screw
2. Locking nut
3. Feeler gauge

5. Repeat the procedure for each valve.
6. Before installing valve covers, recheck valve

clearance.
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GEARBOX
Recommended Gearbox Oil

ENGINE RECOMMENDED
PRODUCT QUANTITY

650
Approximately

400 ml
(13.53 U.S. oz)

1000

XPS SYNTHETIC
GEAR OIL
(75W 140)

(P/N 293 600 140)
Approximately

450 ml
(15.22 U.S. oz)

If the recommended oil is not available, use a
75W140 gearbox oil that meets the API GL-5
specification.

Gearbox Oil Level Verification
NOTE: Prior checking the gearbox oil level, en-
sure vehicle is on a level surface.
1. To reach gearbox oil level plug, refer to BODY

and remove the following parts:
– Seat
– Console
– RH side panel
– RH footrest panel

2. Remove the gearbox oil level plug.

vmo2012-012-056_a

TYPICAL - 650 ENGINE
1. Drain plug
2. Oil level plug

vmo2012-012-057_a

TYPICAL - 1000 ENGINE
1. Drain plug
2. Oil level plug

3. Check oil level.
The oil should be level with the bottom of the oil
level hole.

NOTICE Operating the gearbox with an im-
proper oil level may severely damage gearbox.

Gearbox Oil Replacement
Gearbox Oil Draining Procedure
1. Start engine and operate vehicle to warm-up

the gearbox oil.
NOTE: Running engine at idle is not sufficient, ve-
hicle transmission must be operated.
2. Position vehicle on a level surface.
3. Place a drain pan under the gearbox drain plug

area.
4. Clean drain plug area.
5. Remove magnetic drain plug and sealing ring.

Discard sealing ring.

WARNING

The gearbox oil can be very hot.

6. Remove oil level plug and its O-ring.
NOTE: Allow oil to completely flow out of gear-
box.

vmr2013-056 11
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vmo2012-012-057_a

TYPICAL - 1000 ENGINE
1. Magnetic drain plug
2. Oil level plug

Tmr2011-016-005_a

TYPICAL
1. Magnetic drain plug
2. Sealing ring
3. Oil level plug
4. O-ring

7. Clean magnetic drain plug and pay attention to
any debris present on drain plug.

NOTE: Presence of excessive debris provides an
indication of a gearbox problem.
8. Reinstall magnetic drain plug with a NEW seal-

ing ring.

DRAIN PLUG

Gasket NEW

Tightening torque 20 N•m ± 2 N•m
(15 lbf•ft ± 1 lbf•ft)

9. Dispose gearbox oil as per your local environ-
mental regulations.

Gearbox Oil Filling Procedure
1. Fill the gearbox through the oil level hole until

the oil reaches the bottom of the oil level hole.
2. Install the oil level plug with its O-ring. Tighten

plug as per table.

OIL LEVEL PLUG

Tightening torque 5 N•m ± 0.6 N•m
(44 lbf•in ± 5 lbf•in)

Vehicle Speed Sensor (VSS) Cleaning
Remove the VSS. Refer to GEARBOX AND 4X4
COUPLING UNIT (650) or GEARBOX AND 4X4
COUPLING UNIT (1000) subsection.
Remove all metal particles and oil from the VSS
magnet.
NOTE: A dirty VSS will cause erratic speedometer
readings.

CONTINUOUSLY VARIABLE
TRANSMISSION (CVT)
CVT Air Inlet/Outlet Cleaning
1. Remove CVT cover, refer to CONTINUOUSLY

VARIABLE TRANSMISSION (CVT) subsection.
2. Inspect and clean the air inlet and outlet open-

ings from inside the CVT cover.
3. Inspect and clean the air outlet duct connected

to the exhaust system heat shield under the
seat.

NOTE: If a lot of debris or grime are found in the
CVT system, it may be necessary to remove the
ducts and thoroughly clean them.
4. Reinstall CVT cover.

CVT Air Filter Cleaning
CVT Air Filter Removal
1. To access the CVT air filter, remove the service

cover.
2. Release the latch on each side of the cover,

push on the two tabs and remove the cover.
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vmo2013-009-020_b

1. Unlatch the sides
2. Slide the service cover tabs
3. Service cover

3. Remove the CVT air filter by removing the three
screws and pressing on the tabs.

vmo2013-009-019_a

1. CVT air filter
2. Screws
3. Tabs

CVT Air Filter Cleaning
1. Spray filter inside and out with AIR FILTER

CLEANER (P/N 219 700 341).

219700341

AIR FILTER CLEANER (P/N 219 700 341)

2. Let stand for 3 minutes.
3. As stated on air filter cleaner (UNI) container,

rinse filter with plain water.
4. Dry filter completely.

vmo2013-007-019_a

1. CVT air filter

CVT Air Filter Installation
1. Carefully push the CVT air filter until the three

tabs click and tighten the three screws. Tighten
to specification.

TORQUE

CVT air filter screws 2.5 N•m ± 0.5 N•m
(22 lbf•in ± 4 lbf•in)

2. Reinstall the service cover. Slide the tabs into
the slots until they click and latch the sides.

vmr2013-056 13
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vmo2013-009-020_b

1. Slide the service cover tabs
2. Latch the sides
3. Service cover

Drive Belt Inspection
1. Inspect belt for cracks, fraying or abnormal

wear. Replace if necessary.
2. Check drive belt width at cord level. Replace if

it is out of specification (see table below).

DRIVE BELT WIDTH

SERVICE LIMIT 30 mm (1.181 in)

vmr2006-021-005_a

1. Drive belt
2. Cord in drive belt

Drive Pulley, Driven Pulley and
One-Way Bearing Maintenance
Refer to CONTINUOUSLY VARIABLE TRANSMIS-
SION (CVT) subsection.

FUEL SYSTEM
Throttle Body Inspection and Cleaning
1. Refer to AIR INTAKE SYSTEM subsection and

remove the following.
– Air filter housing.

2. Visually inspect throttle plate and throttle body
venturi for cleanliness.

3. Clean inside throttle body if necessary. Refer to
ELECTRONIC FUEL INJECTION (EFI).

Throttle Cable Lubrication
The throttle cable must be lubricated with CABLE
LUBRICANT (P/N 293 600 041) or an equivalent.

WARNING

Always use a silicone-based lubricant. Using
another lubricant (like a water-based lubri-
cant) could cause the throttle lever/cable to
become sticky and stiff.

Open the throttle lever housing.

�������

�

������	

1. Remove these screws

Separate the housing.
Slide rubber protector back to expose throttle ca-
ble adjuster.
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�������

TYPICAL

NOTE: Place a rag around the throttle cable ad-
juster to prevent the lubricant from splashing.
Add lubricant until it runs out at throttle body end
of the throttle cable.
Reinstall and adjust the cable.

Throttle Cable Adjustment
Slide rubber protector back to expose throttle ca-
ble adjuster.

������
� 
��

1. Cable protector
2. Throttle cable adjuster
3. Lock nut
4. Throttle lever housing

Loosen lock nut then turn the adjuster to obtain
correct throttle lever free play.
NOTE: Measure throttle free play at the tip of
throttle lever.
Tighten lock nut and reinstall protector.

�

������� �
1. Throttle lever
A. 2 mm (.079 in)

With the shift lever on PARK position, start the en-
gine.
Check if the throttle cable is adjusted correctly by
turning handlebar fully to the right then fully to the
left. If the engine revolutions per minute (RPM)
increases, readjust the throttle lever free play.

Fuel Tank Vent Breather Filter
Replacement
Ensure breather filter is installed with the flow ar-
row pointing towards the vent inlet check valve.

vmr2013-056-500_a

FUEL TANK VENT BREATHER FILTER
1. Vent inlet hose
2. Direction arrow on breather filter pointing towards vent inlet

check valve
3. Vent inlet check valve

Fuel System Inspection
1. Visually inspect fuel tank for cracks, wear

marks, signs of leakage or any other damages.
2. Visually inspect fuel system hoses for proper

rooting, cracking, wear marks, signs of leakage
or any other damages.

3. Carry out a FUEL TANK LEAK TEST, refer to
FUEL TANK AND FUEL PUMP subsection.
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WARNING

All fuel system leaks must be repaired. Dam-
aged, worn or leaking fuel system com-
ponents should be replaced to ensure fuel
system tightness.

Fuel Pump Pressure Test
Refer to FUEL TANK AND FUEL PUMP subsec-
tion for procedure.

Fuel Pump Prefilter Cleaning
1. Remove fuel pump from fuel tank, refer to

FUEL PUMP REMOVAL in FUEL TANK AND
FUEL PUMP subsection.

2. Clean the fuel pump prefilter (strainer) using
XPS BRAKES AND PARTS CLEANER (USA) (P/N 219
701 705) and low pressure air.

3. If the fuel pump prefilter is heavily soiled,
clogged or damaged:
– Replace it with a new one. Refer to FUEL

PUMP STRAINER REPLACEMENT in the
FUEL TANK AND FUEL PUMP subsection.

– Inspect inside of fuel tank for contaminants.
– Clean fuel tank as required.
– Inspect fuel tank vent breather filter. Re-

place as necessary. Refer to FUEL TANK
VENT BREATHER FILTER REPLACEMENT
in this subsection.

ELECTRICAL SYSTEM
Battery Inspection
Visually inspect battery casing for cracks or other
damage. If casing is damaged, replace battery
and thoroughly clean battery rack with water and
sodium bicarbonate (baking soda).
Inspect battery posts condition and battery re-
tainer plate.
For battery testing, refer to CHARGING SYSTEM
subsection.

Spark Plug Replacement
Spark Plug Access
For access to the LH spark plug, remove the aft
inner fender panel from the front LH fender.
For access to the RH spark plug, remove the RH
side panel.

Spark Plug Removal
1. Remove spark plug cable from spark plug.
2. Clean the spark plug area using pressurized air.

3. Remove spark plug.

Spark Plug Installation
Prior to installation, ensure that contact surfaces
of the cylinder head and spark plug are free of
grime.
1. Using a wire feeler gauge, set electrode gap as

specified in TECHNICAL SPECIFICATIONS.
2. Apply antiseize lubricant over the spark plug

threads to prevent possible seizure.

NOTICE Do not apply antiseize lubricant on
the first 2 spark plug threads.

3. Hand screw spark plug into cylinder head, then
tighten to specification using a torque wrench
and an appropriate socket.

SPARK PLUG

Tightening torque 20 N•m ± 2 N•m
(15 lbf•ft ± 1 lbf•ft)

DRIVE SYSTEM
Front Differential Oil Level Verification
1. Clean filler plug prior to checking oil level.

vbl2012-007-007_a

RH SIDE OF VEHICLE
1. Filler plug

2. With vehicle on a level surface, check oil level
by removing filler plug. Oil level must reach the
lower edge.

3. Reinstall filler plug with a NEW sealing ring.

FILLER PLUG

Gasket NEW

Tightening torque 22.5 N•m ± 2.5 N•m
(17 lbf•ft ± 2 lbf•ft)
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Front Differential Oil Replacement
1. Place vehicle on a level surface. Set transmis-

sion in park position.
2. Place a drain pan under the front differential.
3. Remove drain plug.
4. Remove filler plug.

vmr2012-036-001_a

RH SIDE OF VEHICLE
1. Filler plug
2. Drain plug

5. Lift LH side of vehicle to completely drain front
differential.

NOTE: Allow enough time for oil to flow out.
6. Lower vehicle on the ground.
7. Install and tighten drain plug to specification.

DRAIN PLUG

Tightening torque 7.5 N•m ± 0.5 N•m
(66 lbf•in ± 4 lbf•in)

8. Refill front differential with recommended oil.

CAPACITY RECOMMENDED OIL

500 ml (17 U.S. oz)

XPS SYNTHETIC
GEAR OIL (75W 90)

(P/N 293 600 043) or a
75W 90 (API GL-5) gear oil

9. Reinstall filler plug with a NEW sealing ring.
10. Tighten filler plug to specification.

FILLER PLUG

Gasket NEW

Tightening torque 22.5 N•m ± 2.5 N•m
(17 lbf•ft ± 2 lbf•ft)

Rear Final Drive Oil Level Verification
1. Ensure vehicle is on a level surface.

2. Clean filler plug area.
3. Remove filler plug.

vmr2013-056-200_b

LH REAR SIDE OF VEHICLE
1. Filler plug

4. Verify the oil level.

650 model
Insert a wire with a 90° bend through the oil filler
hole.
Oil level must be within the following specification
from the bottom of oil filler hole.

OIL LEVEL

20 mm ± 5 mm (9/16 in ± 3/16 in)

1000 model
Oil level must reach the lower edge of the oil filler
hole.
5. Reinstall filler plug with a NEW sealing ring.

FILLER PLUG

Gasket NEW

Tightening torque 22.5 N•m ± 2.5 N•m
(17 lbf•ft ± 2 lbf•ft)

Rear Final Drive Oil Replacement
1. Ensure vehicle is on a level surface.
2. Clean filler and drain plug areas.
3. Place a drain pan under rear final drive.
4. Unscrew filler plug.
5. Remove drain plug.
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vmr2013-056-200_a

LH REAR SIDE OF VEHICLE
1. Drain plug
2. Filler plug

6. Install drain plug.

DRAIN PLUG

Tightening torque 7.5 N•m ± 0.5 N•m
(66 lbf•in ± 4 lbf•in)

7. Refill the rear final drive.

MODEL RECOMMENDED OIL QUANTITY

650

XPS SYNTHETIC
GEAR OIL (75W 140)

(P/N 293 600 140)
or a 75W 140

(API GL-5) gear oil

300 ml
(10 U.S. oz)

1000

XPS SYNTHETIC
GEAR OIL (75W 90)
(P/N 293 600 043)
or a 75W 90 (API

GL-5) gear oil

250 ml
(8.5 U.S. oz)

8. Reinstall filler plug with a NEW sealing ring.

FILLER PLUG

Gasket NEW

Tightening torque 22.5 N•m ± 2.5 N•m
(17 lbf•ft ± 2 lbf•ft)

Drive Shaft Boot and Protector
Inspection
1. Visually inspect each drive shaft boot for grease

leak, cracks or opening.
2. Check if the drive shaft boot protectors are

fixed firmly, not torn or otherwise damaged.
3. Replace if necessary.

Drive Shaft Joint Inspection
Turn and move drive shaft back and forth to detect
excessive play.

Rear Propeller Shaft U-Joint Condition
Check yoke U-joints for wear, backlash or axial
play. Replace if necessary.

Rear Propeller Shaft U-Joint
Lubrication

PROPELLER SHAFT U-JOINT LUBRICATION

Use Hi-temp bearing grease NLGI-2 or an equivalent

CHASSIS (WHEELS AND TIRES)
Wheel Lug Nut Torque Inspection
Tighten wheel lug nuts to the specified torque us-
ing the illustrated sequence.

WHEEL LUG NUTS

Tightening torque 100 N•m ± 10 N•m
(74 lbf•ft ± 7 lbf•ft)

vmr2012-038-004_a

TIGHTENING SEQUENCE

Wheel Bearing Inspection
1. Safely lift and support the front of vehicle.
2. Hold wheel by the top and the bottom and try

to move it by pulling and push alternately with
both hands. Check for any play.

3. If there is any looseness detected, replace the
wheel bearing. refer to STEERING SYSTEM
subsection.
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NOTE: To properly locate play during this inspec-
tion, be sure to check other components for wear
or looseness (ball joints, suspension pivots, etc).
If necessary repair or replace all defective parts
before checking the wheel bearing condition. Be
careful not to misinterpret a loose ball joint as a
loose wheel bearing.

CHASSIS (STEERING SYSTEM)
Steering System Inspection
Steering Column
Turn and move steering column back and forth to
detect any abnormal play.
If abnormal play is detected, inspect upper and
lower steering column half bushings. Replace
halve bushings and O rings as necessary, refer to
STEERING SYSTEM subsection.
If steering column feels stiff, refer to STEERING
COLUMN HALF BUSHING CLEANING AND LU-
BRICATION in this subsection.

Tie-Rod End
Check tie-rod end ball joint for:
– Damage
– Pitting
– Abnormal play.
Replace if necessary.

Steering Column Half Bushing
Cleaning and Lubrication
Clean, inspect and lubricate upper and lower
steering column half bushings and O rings. Refer
to STEERING SYSTEM subsection.

CHASSIS (SUSPENSION)
Shock Absorber Inspection
Check shock absorber for any leaks, replace if nec-
essary.
Check shock absorber for abnormal play:
– Front to back
– Up and down.
If any play is detected, replace shock absorber
bushings. Refer to AIR CONTROLLED SUSPEN-
SION (ACS) subsection.

Shock Absorber Spherical Bearing
Lubrication
1. Remove shock absorber from vehicle.

2. Remove shock sleeves then O-rings from
shock absorber.

vmr2010-004-702_a

1. Sleeve
2. O-ring

3. Clean spherical bearing using a shop rag to re-
move any dirt and debris.

4. Lubricate spherical bearing as illustrated.

SPHERICAL BEARING LUBRICATION

SUSPENSION GREASE (P/N 293 550 033)

vmr2010-004-701_b

1. Apply grease here

5. Install O-rings then shock sleeves.
6. Install shock absorber.

Front Suspension Arm Lubrication
Lubricate suspension arm at grease fittings.

SUSPENSION ARM LUBRICATION

SUSPENSION GREASE (P/N 293 550 033)
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vmr2012-040-012_a

TYPICAL
1. Grease fittings

vmr2012-040-013_a

TYPICAL
1. Grease fittings

Front Suspension Arm Inspection
1. Check suspension arm for:

– Cracks
– Pitting
– Bending
– Distortion.

2. Check suspension arm for abnormal play:
– Side to side
– Up and down.

3. If any play is detected, inspect:
– Bushings
– Cushions.

4. Check ball joint for:
– Damage
– Pitting
– Play.

5. Check ball joint bellows for:
– Damage
– Cracks.

Rear Suspension Arm Inspection
1. Check suspension arm for:

– Cracks
– Pitting
– Bending
– Distortion.

2. Check suspension arm for abnormal play:
– Side to side
– Up and down.

3. If any play is detected, inspect:
– Bushings
– Cushions.

4. Check ball joint for:
– Damage
– Pitting
– Play.

5. Check ball joint bellows for:
– Damage
– Cracks.

Rear Anti-Sway Bar Bushing
Inspection and Lubrication
Rear Anti-Sway Bar Bushing Inspection
Inspect bushings for:
– Cracks
– Damage
– Abnormal wear.

Rear Anti-Sway Bar Bushing Lubrication
Lubricate bushings at grease fittings.

LUBRICATION

Anti-sway bar bushing SUSPENSION GREASE
(P/N 293 550 033)
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vmr2013-056-201_a

TYPICAL
1. Grease fittings

CHASSIS (BRAKES)
Brake System Inspection and Cleaning
NOTICE Do not clean brake components in

petroleum based solvent. Use brake system
cleaner only. Soiled brake pads must be re-
placed with new ones.

Brake Pads
1. Measure brake pad lining thickness.

BRAKE PAD MINIMUM THICKNESS

1 mm (1/32 in)

NOTE: The brake pad grooves are wear indica-
tors.

tmr2011-037-008_a

BRAKE PAD GROOVE

WARNING

Brake pads must always be replaced in pairs.

Brake Caliper
1. Remove caliper then check the following com-

ponents:
– Check brake pad pin
– Check caliper boots for cracks
– Check caliper movement on its support

– Check pistons movement
– Check pistons for scratches, rust or other

damages.
2. Clean the following components using XPS

BRAKES AND PARTS CLEANER (USA) (P/N 219
701 705):
– Brake pads
– Caliper support and slider
– Caliper pistons and pin.

NOTE: Do not remove pistons from caliper for
cleaning them.
3. Lubricate caliper slider using an appropriate

BRAKE CALIPER SYNTHETIC GREASE.

Brake Disc
1. Check brake disc as follows:

– Check disc thickness
– Check disc surfaces
– Check disc warpage.

NOTE: Refer to BRAKE DISC INSPECTION in
BRAKES subsection for details.
2. Clean brake disc using XPS BRAKES AND PARTS

CLEANER (USA) (P/N 219 701 705).

Master Cylinder
1. Check master cylinder as follows:

– Leaks or damages.
– Brake fluid level.
– Check cleanliness of master cylinder rod and

boot.
– Check master cylinder boot for cracks or

damage. Replace as necessary.

Hand Lever
Check hand lever as follows:
– Lever pivot bolt cleanliness
– Lever pivot bolt movement.

Brake Pedal
1. Check brake pedal as follows:

– Brake pedal pivot movement
– Brake pedal pivot cleanliness.

2. If required, clean then lubricate brake pedal
pivot using XPS SYNTHETIC GREASE (P/N 293
550 010).

Brake Hoses
1. Check hoses for leaks, crushed, deformations,

cracking or scrapes.
NOTE: Any deformation can restrict the proper
flow of fluid and cause braking problems.
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Brake Fluid Replacement
Brake Fluid Draining
1. Clean and remove reservoir cover with its di-

aphragm.
2. Connect a clear hose onto bleeder.

tmr2011-037-101_a

TYPICAL
1. Caliper bleeder

3. Loosen bleeder.
4. Pump brake lever(s) and/or brake pedal until no

more fluid flows out.
5. Repeat draining procedure for the other bleed-

ers.
NOTE: To locate all bleeders according to ve-
hicle configuration, refer to EXPLODED VIEW
and BRAKE CIRCUIT CONFIGURATIONS. See
BRAKES subsection.

Brake Fluid Filling
1. Add recommended brake fluid to MAX. mark.

Do not overfill.

vmo2012-012-046_a

TYPICAL - BRAKE FLUID RESERVOIR

vmo2012-012-035_a

TYPICAL - UNDER THE SEAT
1. Brake fluid reservoir

NOTE: If applicable, ensure filler cap diaphragm is
fully retracted before closing the cap.

RECOMMENDED BRAKE FLUID

DOT 4 BRAKE FLUID (P/N 293 600 131)

WARNING

– Use only DOT 4 brake fluid from a sealed
container.

– Do not use brake fluid from an old or al-
ready opened container.

Brake Fluid Bleeding (Procedure Using a
Vacuum Pump)
NOTE: Brake fluid reservoir must be kept full to
prevent air from being pumped into the system.
1. Unscrew all bleeders until brake fluid comes

out then close it.
NOTE: To locate all bleeders according to ve-
hicle configuration, refer to EXPLODED VIEW
and BRAKE CIRCUIT CONFIGURATIONS. See
BRAKES subsection.
2. Install the Vacuum/pressure pump onto

bleeder.

REQUIRED TOOL

VACUUM/PRESSURE
PUMP

(P/N 529 021 800)

3. Place pump to vacuum position.
4. Pump vacuum pump a few times.
5. Loosen bleeder.
6. Continue to pump until no more air bubbles ap-

pear in clear hose.
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Subsection 03 (PERIODIC MAINTENANCE PROCEDURES)

7. Close then tighten bleeder.

BLEEDER

Tightening torque 5.5 N•m ± 1.5 N•m
(49 lbf•in ± 13 lbf•in)

8. Add recommended brake fluid to MAX. mark.
Do not overfill.

9. Perform bleeding procedure for the other bleed-
ers.

10. Check brakes operation:
– If brakes feel spongy, bleed system again

then carry out the BRAKE SYSTEM PRES-
SURE VALIDATION as detailed in BRAKES
subsection.

Brake Fluid Bleeding (Manual Procedure)
NOTE: Brake fluid reservoir must be kept full to
prevent air from being pumped into the system.
1. Connect a clear hose onto bleeder.
2. Pump up system pressure slowly using brake

pedal and/or lever(s) until resistance is felt.
3. Depress and hold brake pedal and/or lever(s).
4. Open bleeder and then close it.
5. Release brake pedal and/or lever(s) slowly.
NOTE: Do not release brake pedal and/or lever(s)
until bleeder has been closed.
6. Repeat procedure until fluid flows out without

any air bubbles.
7. Tighten bleeder.

BLEEDER

Tightening torque 5.5 N•m ± 1.5 N•m
(49 lbf•in ± 13 lbf•in)

8. Perform bleeding procedure for the other bleed-
ers.

NOTE: To locate all bleeders according to ve-
hicle configuration, refer to EXPLODED VIEW
and BRAKE CIRCUIT CONFIGURATIONS. See
BRAKES subsection.
9. Check brakes operation:

– If brakes feel spongy, bleed system again
then carry out the BRAKE SYSTEM PRES-
SURE VALIDATION as detailed in BRAKES
subsection.

CHASSIS (BODY)
Seat Latch Inspection and Operation
Ensure seat latch functions properly and that seat
is properly secured when latched.

Rear Cargo Compartment Latch
Inspection and Operation
Ensure cargo compartment latch functions prop-
erly and that compartment panel is properly se-
cured when latched.

CHASSIS (FRAME)
Frame Inspection
Inspect frame for damages such as:
– Cracks
– Dents
– Twisting
– Deformation
– Corrosion
– Loose fasteners.
Pay particular attention to:
– Front and rear frame extensions (body mod-

ules)
– Underside of frame
– Suspension attachment points
– Engine attachment points.

Tow Hitch Inspection
1. Ensure tow hitch receptacle module is solidly

mounted.
2. Inspect hitch for cracks and other damages.
3. Repair or replace if necessary.
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Subsection XX (STORAGE PROCEDURE)

vmr2012-007-001_a

TYPICAL
1. CVT cover
2. Exhaust system heat shield
3. CVT outlet

6. Block CVT outlet hose using a rag.

vmr2012-007-002_a

TYPICAL
1. CVT outlet hose

Exhaust System
Block muffler outlet using a rag to avoid intrusion
of small animals.

vmr2012-011-007_c

TYPICAL - RENEGADE MODEL ILLUSTRATED
1. Muffler
2. Block with rag here

ELECTRICAL SYSTEM
Battery Removal
Remove battery from ATV.
Store and charge battery as per battery manufac-
turer's recommendations.

DRIVE SYSTEM
Lubricate rear propeller shaft U-joints.

CHASSIS
Lubrication
Lubricate front and rear suspension.

Tire Pressure
Inflate tires to recommended pressure.

Vehicle Cleaning
Wash and dry the vehicle.

NOTICE Never use a high pressure washer to
clean the vehicle. USE LOW PRESSURE ONLY
(such as a garden hose). The high pressure can
cause electrical or mechanical damages.

Remove any dirt or rust.
To clean plastic parts, use only flannel cloths and
XPS ATV Wash (P/N 219 701 702) or soapy water.
To clean vinyl parts, use only flannel cloths and a
mild non abrasive multipurpose cleaner.
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Subsection XX (STORAGE PROCEDURE)

RECOMMENDED PRODUCT FOR PLASTIC PARTS

XPS ATV Wash
(P/N 219 701 702)

Soapy water

NOTICE It is necessary to use flannel cloths
on plastic parts to avoid damaging surfaces.
Never clean plastic parts with strong deter-
gent, degreasing agent, paint thinner, acetone,
products containing chlorine, etc. To avoid
damaging the glossy finish on Polypropylene
body parts, never use:
– Petroleum based cleaning products
– XP-S ATV Finishing Spray (P/N 219 701 704)
– XP-S ATV Cleaning Kit (P/N 219 701 713).

RECOMMENDED PRODUCT FOR VINYL PARTS

XPS MULTI-PURPOSE CLEANER (P/N 219 701 709)

To clean heavily soiled parts of the vehicle, includ-
ing metallic parts use the following.

RECOMMENDED PRODUCT FOR HEAVILY
SOILED PARTS

BRP HEAVY DUTY CLEANER (P/N 293 110 001)

Inspect the vehicle and repair any damage. Touch
up all metal spots where paint has been scratched
off.
Spray all metal parts with an appropriate lubricant
for rust protection.

RECOMMENDED RUST PROTECTION

XPS LUBE (P/N 293 600 016)

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

NOTICE The vehicle has to be stored in a cool
and dry place, and covered with an opaque
tarpaulin. This will prevent sun rays and grime
from affecting plastic components and vehicle
finish.

vmr2012-006 3



Subsection XX (PRESEASON PREPARATION)

PRESEASON PREPARATION
Proper vehicle preparation is required after a stor-
age period.
Any worn, broken or damaged parts found must
be replaced.
Remove rags that were installed for storage: en-
gine air inlet hose, CVT outlet hose and muffler.
Clean drive and driven pulleys to remove storage
protective lubricant, then reinstall drive belt. Refer
to CONTINUOUSLY VARIABLE TRANSMISSION
(CVT).
Remove parts required to allow inspection of
entire engine air inlet system. Check for animal
nests and other foreign material. Reinstall re-
moved parts.
Drain fuel tank and fill with fresh fuel if a fuel sta-
bilizer was not used for storage.
Reinstall battery. Refer to CHARGING SYSTEM
subsection.
Inflate tires to the recommended pressure.
Using the MAINTENANCE SCHEDULE, perform
the items titled EVERY 3 000 km (2,000 mi) OR
100 HOURS OF OPERATION OR 1 YEAR.

tmr2011-004-001_aen

TYPICAL
1. Use this schedule

NOTE: If the EVERY 6 000 km (4,000 mi) OR 200
HOURS OF OPERATION OR 2 YEARS mainte-
nance service is due, also perform the related
items as per the MAINTENANCE SCHEDULE.
Test drive vehicle.
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Subsection XX (SPECIAL PROCEDURES)

– Check rear final drive oil level and refill if neces-
sary.

– Inspect suspension components and steering
system components.

– Inspect body and chassis for any damages.
– Start engine. If the oil pressure light stays on,

stop engine immediately and investigate the
problem.

– After restarting engine, check for indicator
lights or messages displayed in the multifunc-
tion gauge. Correct as required.

Limited model: Inspect ACS intake hose for any
trace of oil. Clean thoroughly if oil is found in hose.
If oil reached compressor, disassemble compres-
sor and clean thoroughly.

WARNING

Do not use vehicle if any of the controls,
steering, suspension or brakes are damaged
or inoperative.

WHAT TO DO IF VEHICLE IS
IMMERSED IN WATER
In the event the vehicle was immersed, proceed
with the following.

NOTICE A vehicle that was immersed may
be damaged or prone to malfunctions (short
and long term) if not serviced promptly and ap-
propriately. Do not crank or start engine.

Drain the entire air intake system. Inspect the
throttle body. Remove parts as required.
Inspect and clean air box as needed. Remove
parts as required.
Replace the air filter.
Drain, inspect and clean the CVT.
Limited model: Inspect ACS hose. If water is
present, disassemble and dry compressor.
Inspect front differential and rear final drive vents.
Clean or replace as necessary
Drain muffler and exhaust pipes (removal re-
quired).
Clean muffler spark arrester..
Remove fuse box covers. Check for presence of
water. Dry as necessary.
Disconnect, clean and dry the following electrical
connectors:
– ECM
– Multifunction gauge
– DPS.

Replace the engine oil (without starting the en-
gine).
Replace gearbox oil.
Inspect fuel tank for water intrusion. If in doubt,
flush fuel tank and refill with new fuel.
Inspect fuel tank vent system for water intrusion.
Clean as required. Replace breather filter. Carry
out a fuel pump pressure test.
Inspect brake system for water intrusion. Replace
brake fluid as required.
Inspect all lights for water intrusion. Dry as re-
quired.
Inspect multifunction switch for water intrusion.
Dry as required.
Remove spark plugs. Crank engine in drowned
mode to expel any water.

CAUTION Keep away from spark plug
holes to avoid being splashed when cranking
engine.
Add a small quantity of engine oil in cylinders (ap-
proximately 2 teaspoonfuls).
Install spark plugs (replace if required).

WARNING

Before starting engine, use B.U.D.S. and
check vehicle for fault codes.

Start the engine and allow it to run at idle speed
until the engine reaches its operating tempera-
ture.
Stop the engine.
Change engine oil and filter.
NOTE: Change oil as many times as necessary,
until there is no whitish appearance in engine oil.
Replace front differential oil.
Replace rear final drive oil.
Lubricate front and rear suspensions and propeller
shaft joints.
Spray all metal parts with XPS LUBE (P/N 293 600 016).
Test drive to confirm proper operation.
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Subsection XX (ENGINE REMOVAL AND INSTALLATION)

PROCEDURES

ENGINE REMOVAL
1. Place vehicle on a workstation equipped with

an engine-lifting hoist.
2. Disconnect negative (-) cable from battery.
3. Carry out the following operations. Refer to ta-

ble.

OPERATIONS REFERENCES
(SUBSECTION)

Safely lift and support
the vehicle INTRODUCTION

Release fuel pressure FUEL TANK AND
FUEL PUMP

Drain engine coolant
PERIODIC

MAINTENANCE
PROCEDURES

Remove front body module

Remove RH footrest panel
BODY

Remove air filter housing AIR INTAKE SYSTEM

Remove muffler

Remove exhaust pipes
EXHAUST SYSTEM

Remove CVT air inlet

Remove CVT air outlet

CONTINUOUSLY
VARIABLE

TRANSMISSION (CVT)
Disconnect positive (+)

starter cable STARTING SYSTEM

Disconnect TPS connector

Disconnect MAPTS
connector

ELECTRONIC FUEL
INJECTION (EFI)

Remove intake manifold INTAKE MANIFOLD

Remove spark plug cables IGNITION SYSTEM

4. Remove RH footrest support.

vmr2012-009-003_a

TYPICAL - OUTLANDER SHOWN
1. RH footrest support

5. Move throttle body aside to make room.

vmr2012-009-001

TYPICAL - THROTTLE BODY ATTACHED ON FRAME

6. Move master cylinder aside to make room.

vmr2012-009-002

TYPICAL - MASTER CYLINDER ATTACHED ON REAR FENDER

7. Move crankcase vent hose as illustrated.
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Subsection XX (AIR INTAKE SYSTEM)

GENERAL
NOTICE Never modify the air intake system.

Otherwise, engine performance degradation
or damage can occur. The engine is calibrated
to operate specifically with these components.

PROCEDURES

AIR FILTER
For air filter servicing, refer to PERIODIC MAIN-
TENANCE PROCEDURES subsection.

AIR FILTER HOUSING
Air Filter Housing Removal
1. Remove front body module. Refer to BODY

subsection.
2. On applicable models, remove the following

plastic rivets.

vmr2012-013-005_a

TYPICAL
1. Plastic rivets

3. On applicable models, move dashboard support
toward front.

vmr2012-033-001_a

TYPICAL
1. Dashboard support

4. Remove screws securing CVT air inlet to air fil-
ter housing.

vmr2012-010-002_a

TYPICAL
1. CVT air inlet screws

5. Remove ECM retaining screws.

vmr2012-010-001_a

1. ECM retaining screws

6. Disconnect both engine harness connectors
(HIC).
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Subsection XX (AIR INTAKE SYSTEM)

vmr2012-010-013_a

SCREW LOCATED UNDER COOLANT TANK
1. Air filter housing retaining screw

vmr2012-010-014_a

SCREW LOCATED ON LH SIDE - ACCESS FROM UNDER SHIFT
LEVER
1. Air filter housing retaining screw

17. Detach throttle body from intake adapters.
18. Slightly lift air filter housing upward.
19. Move throttle body aside to make room.

vmr2012-010-015_a

TYPICAL - OUTLANDER SHOWN
1. Throttle body

20. Remove air filter housing by pulling it towards
rear.

vmr2012-010-016_a

AIR FILTER HOUSING REMOVAL

21. Remove remaining components from air filter
housing.

Air Filter Housing Inspection
Check air filter housing for cracks or other dam-
age. Replace if necessary.

Air Filter Housing Installation
The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.
Refer to applicable exploded views for tightening
torque.

vmr2013-010 5













Subsection XX (EXHAUST SYSTEM)

GENERAL
WARNING

Never touch exhaust system components im-
mediately after the engine has run.

PROCEDURES

SPARK ARRESTER
For spark arrester servicing, refer to PERIODIC
MAINTENANCE PROCEDURES subsection.

MUFFLER
Muffler Removal
Outlander Series
1. Loosen exhaust pipe clamp.

vmr2012-011-003_a

LH SIDE — PARTS REMOVED FOR CLARITY
1. Muffler
2. Loosen clamp

2. Remove muffler retaining bolts.

vmr2012-011-002_a

LH SIDE — PARTS REMOVED FOR CLARITY
1. Muffler
2. Remove bolts

3. Remove the muffler.

Renegade Series
1. Loosen exhaust pipe clamp.

smr2012-011-005_a

LH SIDE — PARTS REMOVED FOR CLARITY
1. Muffler
2. Loosen clamp

2. Remove muffler retaining bolts.
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Subsection XX (EXHAUST SYSTEM)

smr2012-011-004_a

REAR VIEW
1. Muffler
2. Remove bolts

3. Refer to BODY and remove both rear bumper
braces.

vmr2012-011-007_d

1. Brace
2. Remove fasteners

4. Remove muffler.

Muffler Inspection
Check muffler and cover for cracks or other dam-
ages. Replace if necessary.
Check if the rubber support is brittle, hard or oth-
erwise damaged. Replace if needed.

Muffler Installation
For the installation, reverse the removal proce-
dure. However, pay attention to the following.
Install new exhaust gasket.

Renegade Series
Refer to BODY and install both rear bumper
braces.

NOTE: Loosely install all fasteners before tighten-
ing.

vmr2012-011-007_d

1. Brace
2. Secure fasteners

HEAT SHIELD
Heat Shield Removal
1. Refer to BODY and remove LH panel.
2. Remove heat shield retaining bolts.

NOTICE Do not use impact tool to remove or
install heat shield bolts.

vmr2012-011-008_a

LH SIDE — PARTS REMOVED FOR CLARITY - SHORT MODEL
SHOWN
1. Heat shield
2. Remove bolts

For Max Models
3. Remove heat shield extensions retaining bolts.
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Subsection XX (EXHAUST SYSTEM)

vmr2013-011-002_a

LH SIDE — PARTS REMOVED FOR CLARITY
1. Heat shield
2. Remove bolts

Heat Shield Installation
For the installation, reverse the removal proce-
dure.

Y-EXHAUST PIPE
Y-Exhaust Pipe Removal
1. Remove MUFFLER. See procedure in this sub-

section.
2. Remove HEAT SHIELD. See procedure in this

subsection.
3. Remove the following parts:

– Springs from head pipe
– Y-exhaust pipe from vehicle.

vmr2012-011-010_a

LH SIDE — PARTS REMOVED FOR CLARITY - TYPICAL
1. Y-exhaust pipe
2. Springs

Y-Exhaust Pipe Inspection
Check Y-exhaust pipe for cracks, bending or other
damages. Replace if needed.

Y-Exhaust Pipe Installation
The installation is the reverse of the removal pro-
cedure.
Install NEW exhaust gaskets.
Properly position exhaust pipe before tightening.

TORQUE

Head pipe nuts
(rear cylinder)

13 N•m ± 1 N•m
(115 lbf•in ± 9 lbf•in)

HEAD PIPE (FRONT CYLINDER)
Front Head Pipe Removal
1. Remove Y-EXHAUST PIPE See procedure in

this subsection.
2. Refer to BODY and remove rear part of RH

inner fender to reach head pipe screws (Out-
lander series only).

vmr2012-011-012_a

1. Remove

3. Remove front head pipe from vehicle.
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Subsection XX (LUBRICATION SYSTEM)

LUBRICATION SYSTEM
SERVICE TOOLS
Description Part Number Page

ADAPTER HOSE ........................................................................... 529 035 652 ............................................. 4
DISCONNECT TOOL ..................................................................... 529 035 714 ............................................. 4
PRESSURE GAUGE....................................................................... 529 035 709 ............................................. 4

SERVICE PRODUCTS
Description Part Number Page

LOCTITE 243 (BLUE)..................................................................... 293 800 060 ....................................... 7, 10
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Subsection XX (LUBRICATION SYSTEM)

COMPONENTS

Engine oil

= Component must be replaced when removed.NEW

20 ± 2 N•m
(15 ± 1.5 lbf•ft)

10 ± 1 N•m 
(89 ± 9 lbf•in)

NEW

12 ± 1 N•m 
(106 ± 9 lbf•in)

30 ± 2 N•m
(22 ± 1.5 lbf•ft)

Loctite
243

NEW

6 ± 0.7 N•m 
(53 ± 6 lbf•in)

NEW

Loctite
243

NEW

8 ± 1 N•m 
(70 ± 9 lbf•in)

Engine oil Loctite
243

7 ± 0.5 N•m 
(62 ± 4  lbf•in)

Loctite
243

10 ± 1 N•m 
(89 ± 9 lbf•in)

Engine oil
800R and 1000 Models

vmr2013-012-001_a
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Subsection XX (LUBRICATION SYSTEM)

INSPECTION

ENGINE OIL PRESSURE
NOTE: The engine oil pressure test should be
done with a warm engine 100°C (212°F) and the
recommended oil.
Remove the oil pressure switch. Refer to OIL
PRESSURE SWITCH in this subsection.
Use the pressure gauge with the proper adapter
hose.

REQUIRED TOOL

PRESSURE GAUGE (P/N 529
035 709)

ADAPTER HOSE (P/N 529
035 652)

Install adapter hose in OPS location.

vmr2012-012-004_a

1. Gauge connected in OPS location

The engine oil pressure should be within the fol-
lowing values.

OIL PRESSURE 1250 RPM 6000 RPM

MINIMAL 70 kPa (10 PSI) 300 kPa
(44 PSI)

NOMINAL 150 kPa
(22 PSI)

350 kPa
(51 PSI)

MAXIMAL 250 kPa
(36 PSI)

450 kPa
(65 PSI)

If the engine oil pressure is out of specifications,
check the points described in TROUBLESHOOT-
ING in this subsection.
Remove oil pressure gauge and adapter hose.

NOTE: To remove adapter hose from oil pressure
gauge, use the disconnect tool.

REQUIRED TOOL

DISCONNECT TOOL (P/N 529
035 714)

Reinstall the oil pressure switch and remaining
components.

TROUBLESHOOTING
LOW OR NO OIL PRESSURE

1. Oil level is too low.
- Refill engine with recommended engine oil. Re-

fer to OIL LEVEL VERIFICATION in the PERIODIC
MAINTENANCE PROCEDURES subsection.

- Check for high oil consumption, refer to HIGH
OIL CONSUMPTION in the TROUBLESHOOT-
ING subsection.

- Check for engine oil leaks. For leak indicator
hose and leak indicator hole, refer to COOLING
SYSTEM INSPECTION in the PERIODIC MAIN-
TENANCE PROCEDURES subsection. Repair if
necessary.

2. Use of unsuitable engine oil type.
- Replace engine oil by the recommended engine

oil.

3. Clogged oil filter.
- Replace oil and oil filter at the same time.

4. Defective oil pressure switch.
- Test oil pressure switch, see procedure in this

subsection.

5. Defective or worn oil pump.
- Check oil pump, see procedure in this subsection.

6. Defective engine oil pressure regulator.
- Check engine oil pressure regulator, see proce-

dure in this subsection.

7. Worn plain bearings in crankcase.
- Check plain bearings clearance, refer to BOTTOM

END subsection.

8. Clogged engine oil strainer.
- Clean engine oil strainer, see procedure in this

subsection.

OIL CONTAMINATION

1. Defective water pump seal ring or rotary seal.
- Check for oil or coolant leak from indicator near

water pump, refer to COOLING SYSTEM IN-
SPECTION in the PERIODIC MAINTENANCE
PROCEDURES subsection. Replace seal if nec-
essary.
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Subsection XX (COOLING SYSTEM)

COOLING SYSTEM
SERVICE TOOLS
Description Part Number Page

BLIND HOLE PULLER KIT ............................................................ 529 036 056 ........................................... 17
FLUKE 115 MULTIMETER ............................................................ 529 035 868 ............................................. 9
HANDLE ........................................................................................ 420 877 650 ........................................... 18
OIL SEAL PUSHER........................................................................ 529 035 757 ........................................... 18
ROTARY SEAL PUSHER PLATE.................................................... 529 036 130 ........................................... 15
SEAL PUSHER .............................................................................. 529 035 766 ..................................... 15, 18

SERVICE PRODUCTS
Description Part Number Page

DOW CORNING 111 ..................................................................... 413 707 000 ........................................... 18
LOCTITE 243 (BLUE)..................................................................... 293 800 060 ............................................. 7
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Subsection XX (COOLING SYSTEM)

RADIATOR
500, 650 and 800R Engine
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Subsection XX (COOLING SYSTEM)

GENERAL
NOTICE Never start engine without coolant.

Some engine parts such as the rotary seal on
the water pump shaft can be damaged.

PROCEDURES

THERMOSTAT
Thermostat Location
500, 650 and 800R Models
The thermostat is located in the thermostat hous-
ing at the top of the front cylinder (RH side).

vmr2012-013-001_a

TYPICAL - THERMOSTAT LOCATION (500, 650 AND 800R
MODELS)
1. Front cylinder
2. Thermostat housing

1000 Models
The thermostat is located in-line in the cooling sys-
tem circuit (RH side).

vmr2012-013-002_a

TYPICAL - THERMOSTAT LOCATION (1000 MODELS)
1. In-line thermostat

Thermostat Removal
500, 650 and 800R Models
1. Drain engine coolant, refer to PERIODIC MAIN-

TENANCE PROCEDURES subsection.
2. Remove thermostat housing screws and re-

move thermostat cover.

vmr2012-013-203_a

THERMOSTAT
1. Thermostat cover
2. Thermostat housing
3. Cover screws
4. Bleed screw

3. Pull thermostat and gasket from thermostat
housing.

vmr2006-009-012_a

TYPICAL
1. Thermostat with gasket

1000 Models
1. Drain engine coolant, refer to PERIODIC MAIN-

TENANCE PROCEDURES subsection.
2. Remove Oetiker clamps that secure hoses to

thermostat.
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Subsection XX (COOLING SYSTEM)

vmr2012-013-003_a

TYPICAL - SOME PARTS REMOVED FOR CLARITY
1. Oetiker clamps

3. Pull hoses from thermostat housing to remove
thermostat.

Thermostat Test
To check thermostat, put it in water and heat the
water.

THERMOSTAT OPENING TEMPERATURE

MODELS STARTS TO OPEN FULLY OPEN

500, 650
and 800R

1000
65°C (149°F) 75°C (167°F)

Replace thermostat if it does not begin to open at
specified temperature.
Check if gasket is brittle, hard or damaged. If so,
replace gasket.

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

500, 650 and 800R Models

THERMOSTAT COVER INSTALLATION

Gasket NEW

Service Product LOCTITE 243 (BLUE)
(P/N 293 800 060)

Tightening Torque 6 N•m ± 0.6 N•m
(53 lbf•in ± 5 lbf•in)

1000 Models
Reverse the removal procedure.

All Models
Refill and bleed cooling system, refer to PERI-
ODIC MAINTENANCE PROCEDURES subsec-
tion.
Check cooling system for leaks.

RADIATOR
Radiator Inspection
Check radiator fins for clogging or damage.
Remove insects, mud or other obstructions with
compressed air or low pressure water.

Radiator Removal
1. Drain engine coolant. Refer to PERIODIC

MAINTENANCE PROCEDURES subsection.
2. Remove front body module. Refer to BODY

subsection.
3. Disconnect both radiator hoses.

vmr2012-013-004_a

TYPICAL - RENEGADE 1000 SHOWN
1. Radiator hoses

4. On applicable models, remove the following
plastic rivets.

vmr2013-013 7































Subsection 05 (COOLING SYSTEM)

COOLING SYSTEM
SERVICE TOOLS
Description Part Number Page

BLIND HOLE PULLER KIT ............................................................ 529 036 056 ........................................... 18
FLUKE 115 MULTIMETER ............................................................ 529 035 868 ............................................. 9
HANDLE ........................................................................................ 420 877 650 ........................................... 19
OIL SEAL PUSHER........................................................................ 529 035 757 ........................................... 19
ROTARY SEAL PUSHER PLATE.................................................... 529 036 130 ........................................... 16
SEAL PUSHER .............................................................................. 529 035 766 ..................................... 16, 19

SERVICE PRODUCTS
Description Part Number Page

DOW CORNING 111 ..................................................................... 413 707 000 ........................................... 19
LOCTITE 243 (BLUE)..................................................................... 293 800 060 ............................................. 7
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Subsection 05 (COOLING SYSTEM)

RADIATOR
650 Engine

= Component must be replaced when removed.NEW

15 N•m
(133 lbf•in)

NEW

NEW

7,5 N•m
(66 lbf•in)

NEW

10 N•m
(89 lbf•in)

10 N•m
(89 lbf•in) 10 N•m

(89 lbf•in)

10 N•m
(89 lbf•in)

10 N•m
(89 lbf•in)

NEW

vmr2013-058-100_a
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Subsection 05 (COOLING SYSTEM)

GENERAL
NOTICE Never start engine without coolant.

Some engine parts such as the rotary seal on
the water pump shaft can be damaged.

PROCEDURES

THERMOSTAT
Thermostat Location
650 Models
The thermostat is located in the thermostat hous-
ing at the top of the front cylinder (RH side).

vmr2012-013-001_a

TYPICAL - THERMOSTAT LOCATION (650 MODELS)
1. Front cylinder
2. Thermostat housing

1000 Models
The thermostat is located in-line in the cooling sys-
tem circuit (RH side).

vmr2013-058-001_a

TYPICAL - THERMOSTAT LOCATION (1000 MODELS)
1. In-line thermostat

Thermostat Removal
650 Models
1. Drain engine coolant, refer to PERIODIC MAIN-

TENANCE PROCEDURES subsection.
2. Remove thermostat housing screws and re-

move thermostat cover.

vmr2012-013-203_a

THERMOSTAT
1. Thermostat cover
2. Thermostat housing
3. Cover screws
4. Bleed screw

3. Pull thermostat and gasket from thermostat
housing.

vmr2006-009-012_a

TYPICAL
1. Thermostat with gasket

1000 Models
1. Drain engine coolant, refer to PERIODIC MAIN-

TENANCE PROCEDURES subsection.
2. Remove Oetiker clamps that secure hoses to

thermostat.
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vmr2013-058-002_a

TYPICAL - SOME PARTS REMOVED FOR CLARITY
1. Oetiker clamps

3. Pull hoses from thermostat housing to remove
thermostat.

Thermostat Test
To check thermostat, put it in water and heat the
water.

THERMOSTAT OPENING TEMPERATURE

MODELS STARTS TO OPEN FULLY OPEN

650 75°C (167°F)

1000
65°C (149°F)

88°C (190°F)

Replace thermostat if it does not begin to open at
specified temperature.
Check if gasket is brittle, hard or damaged. If so,
replace gasket.

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

650 Models

THERMOSTAT COVER INSTALLATION

Service product LOCTITE 243 (BLUE)
(P/N 293 800 060)

Tightening torque 6 N•m ± 0.6 N•m
(53 lbf•in ± 5 lbf•in)

1000 Models
Reverse the removal procedure.

All Models
Refill and bleed cooling system, refer to PERI-
ODIC MAINTENANCE PROCEDURES subsec-
tion.
Check cooling system for leaks.

RADIATOR
Radiator Inspection
Check radiator fins for clogging or damage.
Remove insects, mud or other obstructions with
compressed air or low pressure water.

Radiator Removal
1. Drain engine coolant. Refer to PERIODIC

MAINTENANCE PROCEDURES subsection.
2. Remove service cover.
3. Disconnect both radiator hoses.

vmr2013-058-015_a

FRONT RADIATOR HOSE CONNECTION

vmr2013-058-016_a

REAR RADIATOR HOSE CONNECTION

4. Remove retaining screws securing radiator sup-
port to upper bumper.

vmr2013-058 7

































Subsection XX (MAGNETO SYSTEM)

MAGNETO SYSTEM
SERVICE TOOLS
Description Part Number Page

CRANKSHAFT LOCKING BOLT..................................................... 529 035 617 ............................................. 6
CRANKSHAFT PROTECTOR ......................................................... 529 036 034 ............................................. 6
FLUKE 115 MULTIMETER ............................................................ 529 035 868 ......................................... 4–5
MAGNETO PULLER ...................................................................... 529 035 748 ............................................. 6

SERVICE TOOLS – OTHER SUPPLIER
Description Part Number Page

FLUKE RIGID BACK-PROBE ......................................................... TP88 ............................................. 5

SERVICE PRODUCTS
Description Part Number Page

DREI BOND SEALING COMPOUND ............................................ 420 297 906 ............................................. 3
LOCTITE 243 (BLUE)..................................................................... 293 800 060 ............................................. 6
LOCTITE 648 (GREEN) .................................................................. 413 711 400 ......................................... 8–9
LOCTITE 767 (ANTISEIZE LUBRICANT) ....................................... 293 800 070 ........................................... 10
LOCTITE CHISEL (GASKET REMOVER) ....................................... 413 708 500 ............................................. 3
PULLEY FLANGE CLEANER ......................................................... 413 711 809 ............................................. 7
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Subsection XX (MAGNETO SYSTEM)

PROCEDURES

MAGNETO COVER
Magneto Cover Access
Outlander Series
Refer to BODY and remove:
– RH side panel
– RH footboard panel.

Renegade Series
Refer to BODY and remove:
– RH engine panel.

Magneto Cover Removal
Drain engine oil (refer to ENGINE OIL CHANGE
in the PERIODIC MAINTENANCE PROCEDURES
subsection).
Remove crankshaft position sensor (CPS) and cut
tie raps.
Disconnect the stator connector on the voltage
regulator/rectifier, refer to STATOR CONNECTOR
ACCESS in this subsection.
Remove dipstick with O-ring.

Vmr2012-014-002_a

1. Dipstick
2. O-ring
3. Crank position sensor (CPS)

Remove magneto cover retaining screws.

tmr2011-012-003_a

1. Magneto cover
2. Retaining screws

Pull out magneto cover.

Magneto Cover Inspection and
Cleaning
Check magneto cover for cracks or other damage.
Replace if necessary.
NOTE: Clean all metal components in a non-
ferrous metal cleaner. Use LOCTITE CHISEL (GAS-
KET REMOVER) (P/N 413 708 500), or suitable
equivalent.

WARNING

Wear safety glasses and work in a well
ventilated area when working with strong
chemical products. Also wear suitable
non-absorbent gloves to protect your hands.

Magneto Cover Installation
For installation, reverse the removal procedure.
However, pay attention to the following.
Install a NEW magneto cover gasket.
Apply DREI BOND SEALING COMPOUND (P/N 420
297 906) on stator cable grommet as shown in next
illustration.

vmr2013-014 3
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tmr2011-012-006_a

1. Stator cable grommet (apply Drei Bond sealing compound)

Tighten screws using the following sequence.

vmr2006-041-004_a

TIGHTENING SEQUENCE

MAGNETO COVER SCREWS

Tightening Torque 10 N•m ± 1 N•m
(89 lbf•in ± 9 lbf•in)

Refill engine with recommended oil.

STATOR
Stator Connector Access
NOTE: The stator is directly connected to the volt-
age regulator/rectifier.

vmr2012-032-003_a

TYPICAL
1. Voltage regulator/rectifier location

vmr2012-014-020_a

1. Voltage regulator/rectifier
2. Three YELLOW wires

Stator Static Test: Continuity
1. Disconnect the stator connector on the voltage

regulator/rectifier.

REQUIRED TOOL

FLUKE 115 MULTIMETER
(P/N 529 035 868)

2. Set multimeter to .
3. Connect multimeter between YELLOW wires.
4. Read resistance.

TERMINAL RESISTANCE @
20°C (68°F)

1 and 2

1 and 3

2 and 3

0.15 - 0.30

4 vmr2013-014
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INTAKE MANIFOLD
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PROCEDURES

INTAKE MANIFOLD
Intake Manifold Access
Refer to BODY and remove the RH side panel.

Intake Manifold Removal
1. Release fuel pressure. Refer to FUEL TANK

AND FUEL PUMP subsection.
2. Remove shift rod nut.

vmr2012-015-006_a

1. Remove nut

3. Disconnect the fuel hoses at the fuel injectors,
refer to ELECTRONIC FUEL INJECTION (EFI).

CAUTION The fuel hose may still be un-
der pressure.
4. Disconnect fuel injector electrical connectors.
5. Disconnect MAPTS connector.
6. Pull off throttle body from intake manifold and

air intake silencer. Refer to ELECTRONIC FUEL
INJECTION (EFI).

NOTE: Do not disconnect throttle cable need-
lessly.
7. Remove wiring harness support from engine.

vmr2012-015-005_a

1. Remove

8. Remove intake manifold from engine.

vmr2012-015-007_a

1. Remove

Intake Manifold Inspection
Check intake manifold for cracks, warping at
flanges or any other damage. Replace if neces-
sary.

Intake Manifold Installation
The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.
Tighten intake manifold retaining screws to spec-
ified torque one cylinder at a time.

INTAKE MANIFOLD RETAINING SCREWS

Tightening Torque 20 N•m ± 2 N•m
(15 lbf•ft ± 1 lbf•ft)

Enable fuel pump using B.U.D.S.

2 vmr2013-015
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CYLINDER HEAD NO. 1
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Subsection XX (TOP END)

GENERAL
Special reference are made in the text for proce-
dures which are different for cylinder no. 1 and
cylinder no. 2.

Vmr2012-015-002_a

1. Cylinder 1 (front)
2. Cylinder 2 (rear)

When diagnosing an engine problem, always per-
form a cylinder leak test.
NOTE: Even though the following procedures do
not require the engine removal, many illustrations
show the engine out of the vehicle for more clar-
ity.
IMPORTANT: Note position of parts upon disas-
sembly. This may help to find the root cause of a
problem. A component that is not replaced should
be reinstalled in the same position as originally
mounted.

INSPECTION

LEAK TEST
Before performing the cylinder leak test, verify the
following:
– Clamp(s) tightness
– Radiator and hoses.
NOTE: For best accuracy, the leak test should be
done with the engine at normal operating temper-
ature.

WARNING

Prevent burning yourself on hot engine parts.

Preparation
Disconnect battery.

WARNING

Always respect this order for disassembly;
disconnect BLACK (-) cable first.

Remove radiator cap.

WARNING

To prevent burning yourself only remove
the radiator cap by wearing the appropriate
safety equipment.

Unplug spark plug cable.
Clean spark plug area and remove spark plug from
cylinder head.

tmr2011-013-005_a

1. Spark plug cable
2. Spark plug

Remove VALVE COVER. See procedure in this
susbsection.
Rotate crankshaft until piston is at ignition TDC.
To turn crankshaft, there are two possible proce-
dures.

First Procedure
Turn the drive pulley.

Second Procedure
1. Remove plug screw with O-ring from magneto

cover.
2. Use a 14 mm Allen key and turn crankshaft.

NOTICE Turn only clockwise to avoid loosen-
ing of magneto flywheel Allen screw.

Set the piston to precisely ignition TDC.

vmr2013-016 5
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REQUIRED TOOL

TDC DIAL INDICATOR
(P/N 414 104 700)

tmr2011-013-007_a

1. TDC dial indicator

NOTE: If a dial gauge is not available, use a screw-
driver or another similarly suitable tool.

NOTICE Do not scratch or damage pis-
ton/cylinder surface.

NOTE: At ignition TDC the marks on the camshaft
timing gear have to be parallel to cylinder head
base as per following illustration.

tmr2011-013-008_a

1. Marks on camshaft timing gear
2. Cylinder head base

Leak Test
Install gauge adapter into spark plug hole.

REQUIRED TOOL

ENGINE LEAK DOWN TEST
KIT (P/N 529 035 661)

Connect to adequate air supply.

Set needle of measuring gauge to zero.
NOTE: All testers have specific instructions on
gauge operation and required pressure.
Install gauge adapter into previously cleaned spark
plug hole.
Supply combustion chamber with air pressure.

�

�

+����,-

TYPICAL
1. Leak tester
2. Air supply hose

Note the amount or percentage of leakage (de-
pending on tester).

LEAKAGE
PERCENTAGE

ENGINE
CONDITION

0% to 15% Excellent condition

16% to 25% Good condition

26% to 40% Fair condition; reduced
engine performance

41% and higher Poor condition, diagnose
and repair engine

NOTE: To make sure there is no false reading due
to a valves not perfectly seated, tap each valve
adjustment screw (on the rocker arm) using a soft
hammer.

Diagnosis
Listen for air leaks.
– Air escaping in intake port/throttle body means

leaking intake valve(s)
– Air escaping in exhaust port means leaking ex-

haust valve(s)
– Air bubbles in the coolant (radiator) means leak-

ing cylinder head gasket

6 vmr2013-016











































Subsection XX (TIMING CHAIN)

TIMING CHAIN
SERVICE TOOLS
Description Part Number Page

CAMSHAFT TIMING TOOL........................................................... 529 036 231 ............................................. 5
CRANKSHAFT TDC POSITION TOOL........................................... 529 036 201 ......................................... 5, 9

SERVICE PRODUCTS
Description Part Number Page

LOCTITE 243 (BLUE)..................................................................... 293 800 060 ....................................... 6, 11

vmr2013-017 1



Subsection XX (TIMING CHAIN)

����������
	
�������
�����

�����������
�����������

	��������
�����
�����������

�������
	��
���
�����

�������������
	��������
�����

����������

�������������
	��������
�����

�����������
	��������
�����

�����������

�������
	��
���
�����

����������

����������
	
�������
�����

�����������

����������
	
�������
�����

�����������

tmr2011-045-001_a

2 vmr2013-017
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TROUBLESHOOTING
UNUSUAL ENGINE NOISE OR VIBRATION

1. IMPROPER VALVE CLEARANCE ADJUSTMENT
AND/OR WORN OUT ROCKER ARM(S)
- Readjust valve clearance and/or replace defective

part(s), refer to TOP END subsection.

2. DEFECTIVE CHAIN TENSIONER
- Replace chain tensioner.

3. WORN OUT TIMING CHAIN GUIDE(S)
- Replace timing chain guide(s).

4. STRETCHED TIMING CHAIN OR WORN OUT
TIMING GEARS
- Replace timing chain and timing gears.

5. LOOSE TIMING GEAR RETAINING SCREWS
- Retighten screws to recommended torque.

6. INCORRECT CAMSHAFT TIMING
- Replace damaged components and readjust

camshaft timing.

ENGINE LACKS ACCELERATION OR
POWER

1. INCORRECT CAMSHAFT TIMING
- Replace damaged components and readjust

camshaft timing.

PROCEDURES

TIMING CHAIN TENSIONERS
Timing Chain Tensioner Location
500, 650 and 800R Engine
The timing chain tensioner is located in the cylin-
der head.

tmr2011-045-005_a

500, 650 AND 800R ENGINE (FRONT CYLINDER SHOWN)
1. Timing chain tensioner

1000 Engine
The timing chain tensioner is located in the cylin-
der.

tmr2011-045-002_a

1000 ENGINE (FRONT CYLINDER SHOWN)
1. Timing chain tensioner

Timing Chain Tensioner Removal
1. Make sure the applicable cylinder is set to TDC

ignition. Refer to CAMSHAFT TIMING GEARS
in this subsection.

2. Carefully remove chain tensioner screw plug
and release spring tension.

CAUTION Tensioner is spring loaded.
3. Remove:

– O-ring,
– Spring
– Chain tensioner plunger.

vmr2013-017 3
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vmr2006-043-004_a

1. Chain tensioner screw plug
2. O-ring
3. Spring
4. Chain tensioner plunger

4. Remove:
– Chain tensioner housing retaining screws
– Chain tensioner housing
– O-ring.

vmr2006-043-005_a

1. Screws
2. Chain tensioner housing
3. O-ring

Timing Chain Tensioner Inspection
Check chain tensioner housing and screw plug for
cracks or other damages. Replace if necessary.
Check chain tensioner plunger for freedom of
movement and/or scoring.
Ensure O-rings are not brittle, cracked or hard. Re-
place if necessary.
Check spring condition. Replace if bent, broken or
worn.

Timing Chain Tensioner Installation
For installation, reverse the removal procedure.
However, pay attention to the following.
NOTE: Before installing the chain tensioner, make
sure the camshaft timing gear can be moved back
and forth.

tmr2011-045-003_a

MOVE GEAR BACK AND FORTH

1. Apply engine oil on the chain tensioner plunger
before installation.

2. Slightly turn the camshaft timing gear in order
to move the timing chain excess play to the ten-
sioner side.

3. Slightly screw in the plunger until the timing
chain does not allow back and forth movement
of the camshaft timing gear.

4. Screw the plunger in an additional 1/8 turn to
obtain the required specified torque.

TIMING CHAIN TENSIONER ADJUSTMENT
(TIGHTENING TORQUE)

0.1 N•m (.9 lbf•in)

NOTICE Improper adjustment of the timing
chain will lead to severe engine damage.

5. Insert the spring on one side into the slot of the
chain tensioner screw plug, and on the other
side, into the plunger.

NOTE: Turn spring only clockwise in order to fit
the spring end into the notch of the plunger to
avoid loosening the plunger during spring installa-
tion. Do not preload the spring.
NOTE: Do not forget to place the O-ring on chain
tensioner screw plug.
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6. Then compress the spring and screw the plug
in.

NOTE: To avoid overstressing the timing chain,
the chain tensioner screw plug must engage in
the tensioner bore threads within the first full
turn.
7. Remove locking tool and install all other re-

moved parts.
8. Tighten the chain tensioner screw plug.

CAMSHAFT TIMING GEARS
Camshaft Timing Gear Removal
1. Remove valve cover, refer to TOP END subsec-

tion.
2. Set applicable piston to TDC ignition and lock

magneto flywheel. Refer to CAMSHAFT TIM-
ING in this subsection.

3. Remove timing chain tensioner. Refer to TIM-
ING CHAIN TENSIONERS in this subsection.

4. Remove camshaft timing gear retaining
screws.

tmr2011-045-003_b

TYPICAL
1. Camshaft timing gear retaining screws
2. Camshaft timing gear

5. Remove the camshaft timing gear.
NOTE: Secure timing chain with a piece of wire.

Camshaft Timing Gear Inspection
Check camshaft timing gear for wear or deteriora-
tion.
If timing gear is worn or damaged, replace it as a
set with the timing chain.
For crankshaft gear inspection, refer to CRANK-
SHAFT in the BOTTOM END subsection.

Camshaft Timing Gear Installation
For installation, reverse the removal procedure.
Pay attention to the following details.
1. Clean camshaft mating surface and threads

prior to installing camshaft timing gear.

tmr2011-045-004_a

1. Camshaft mating surface
2. Camshaft screw threads

2. Set applicable piston to TDC ignition position
and install the crankshaft position tool, refer to
CAMSHAFT TIMING in this subsection.

REQUIRED TOOL

CRANKSHAFT TDC
POSITION TOOL
(P/N 529 036 201)

3. Install camshaft timing tool on the cylinder
head.

REQUIRED TOOL

CAMSHAFT TIMING
TOOL (P/N 529 036 231)

vmr2013-017 5
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BOTTOM END
SERVICE TOOLS
Description Part Number Page

CRANKCASE SUPPORT MAG/PTO .............................................. 529 036 031 ........................................... 15
CRANKSHAFT LOCKING BOLT..................................................... 529 035 617 ........................................... 18
DRIVE SHAFT OIL SEAL INSTALLER ........................................... 529 036 028 ......................................... 7–8
DRIVE SHAFT OIL SEAL PROTECTOR......................................... 529 036 029 ............................................. 6
PLAIN BEARING REMOVER/INSTALLER ..................................... 529 035 917 ........................................... 15
PLAIN BEARING REMOVER/INSTALLER ..................................... 529 036 032 ........................................... 10
PTO COVER OIL SEAL INSTALLER .............................................. 529 036 033 ............................................. 9

SERVICE PRODUCTS
Description Part Number Page

LOCTITE 243 (BLUE)..................................................................... 293 800 060 ............................................. 7
LOCTITE 5910 ............................................................................... 293 800 081 ............................................. 6
LOCTITE CHISEL (GASKET REMOVER) ....................................... 413 708 500 ............................................. 6
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ENGINE DRIVE SHAFT
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PROCEDURES
IMPORTANT: Note position of parts on disas-
sembly. This may help to find the root cause of
a problem. A component that is not replaced
should be reinstalled in the same position as
originally mounted.

ENGINE DRIVE SHAFT
NOTE: The engine drive shaft transmits the
power from the gearbox to the front differential
and is located inside the crankcase.

Engine Drive Shaft Removal
Remove the engine. Refer to ENGINE REMOVAL
AND INSTALLATION subsection.

Rear Bearing Cover Removal
Detach gearbox from engine, refer to GEARBOX
AND 4X4 COUPLING UNIT subsection.
At rear of engine, remove the bearing cover and
its O-ring.

tmr2011-014-006_a

1. Bearing cover screws
2. O-ring
3. Bearing cover gearbox side

Front Bearing Cover Removal
Remove the bearing cover at the front of the en-
gine.

NOTICE Check ends of the circlip for sharp
edges or burrs before removing the drive shaft,
to avoid damaging the oil seal.

tmr2011-014-007_a

1. Bearing cover front drive side
2. Circlip
3. Drive shaft

Engine Drive Shaft Removal
Split crankcase, refer to CRANKCASE in this sub-
section.
Remove engine drive shaft from the crankcase.

tmr2011-014-008_a

1. Crankcase MAG side
2. Engine drive shaft

Engine Drive Shaft Inspection
Replace oil seals and/or O-ring (bearing cover
gearbox side) if they are brittle, hard or damaged.
Check drive shaft bearings for contamination
and/or metal shavings. Check if bearings turn
freely and smoothly. Replace if necessary.

vmr2012-017 5
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tmr2011-014-009_a

1. Bearing cover
2. Drive shaft bearing

Check drive shaft for cracks, bend, pitting or other
visible damages.
Check drive shaft splines for wear or damages.
Check oil seal running surface of the drive shaft
for scratches. Replace if necessary.

Engine Drive Shaft Installation
The installation is the reverse of removal proce-
dure however, pay attention to the following de-
tails.
Clean all metal components in solvent.
Clean crankcase surfaces and bearing covers us-
ing a combination of LOCTITE CHISEL (GASKET RE-
MOVER) (P/N 413 708 500) and a brass brush. First
brush in one direction then make the final brush-
ing perpendicularly (90°) to the first pass.

NOTICE Do not wipe with rags. Use a new
clean hand towel only.

Use a suitable installer for installing bearings.
Use LOCTITE 5910 (P/N 293 800 081) on mating sur-
faces.
IMPORTANT: When beginning the application of
the bearing cover sealant, the assembly and the
first torquing should be done within 10 minutes.
It is suggested to have all you need on hand to
save time.
Use a plexiglass plate and apply some sealant
on it. Use a soft rubber roller 50 mm - 75 mm
(2 in - 3 in), available in arts products suppliers for
printing, and roll the sealant to get a thin uniform
coat on the plate (spread as necessary). When
ready, apply the sealant on bearing cover sur-
faces.

&��’��(

Do not apply in excess as it will spread out inside
crankcase.
NOTE: It is recommended to apply this specific
sealant as described here to get a uniform appli-
cation without lumps. If you do not use the roller
method, you may use your finger to uniformly dis-
tribute the sealant (using a finger will not affect
the adhesion).

Rear Bearing Cover Installation
For bearing cover installation on gearbox side, pro-
tect the oil seal to avoid damaging the sealing lip.

REQUIRED TOOL

DRIVE SHAFT OIL SEAL
PROTECTOR (P/N 529 036 029)

tmr2011-014-010_a

1. Drive shaft
2. Bearing cover gearbox side
3. O-ring
4. Protection sleeve

REAR BEARING COVER SCREWS

Tightening Torque 10 N•m ± 1 N•m
(89 lbf•in ± 9 lbf•in)

6 vmr2012-017





































Subsection XX (CONTINUOUSLY VARIABLE TRANSMISSION (CVT))

CONTINUOUSLY VARIABLE
TRANSMISSION (CVT)
SERVICE TOOLS
Description Part Number Page

CLUTCH HOLDER......................................................................... 529 036 238 ........................... 6, 14, 20–22
CLUTCH PULLER .......................................................................... 529 035 746 ............................................. 6
PULLER/LOCKING TOOL.............................................................. 529 036 098 .................................5, 20, 22

SERVICE PRODUCTS
Description Part Number Page

ISOFLEX GREASE TOPAS NB 52 ................................................. 293 550 021 ........................................... 12
LOCTITE 767 (ANTISEIZE LUBRICANT) ....................................... 293 800 070 ........................................... 19
PULLEY FLANGE CLEANER ......................................................... 413 711 809 .................................9, 16, 19
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NEW

120 ± 8 N•m
(89 ± 6 lbf•ft)

500/650/800R
 engine

See tightening 
procedure

Pulley flange cleaner

Isoflex
grease

Topas NB 52

Loctite 243
10 ± 1 N•m

(89 ± 9 lbf•in)

Isoflex grease 
Topas NB 52

8 ± 0.8 N•m
(71 ± 7 lbf•in)

7 ± 0.8 N•m
(62 ± 7 lbf•in)

500/650/800R 
engine

1000 
engine

NEW

NEW

NEW

= Component must be replaced when removed.NEW

Loctite 767

vmr2013-019-001_a
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Subsection XX (CONTINUOUSLY VARIABLE TRANSMISSION (CVT))

GENERAL
NOTE: For a better understanding, the following
illustrations are taken with engine out of vehicle.
To perform the following instructions, it is not nec-
essary to remove engine.

WARNING

Never touch CVT while engine is running.
Never drive vehicle when CVT cover is re-
moved.

WARNING

Any drive pulley repairs must be performed
by an authorized Can-Am dealer. Subcompo-
nent installation and assembly tolerances re-
quire strict adherence to procedures detailed.

WARNING

The clutch assembly is a precisely balanced
unit. Never replace parts with used parts
from another clutch assembly.

PROCEDURES

CVT COVER
CVT Cover Access
Remove LH footrest panel, refer to BODY subsec-
tion.

CVT Cover Draining
If water is present in CVT cover, it can be drained
as follows:
1. Remove drain reservoir from CVT cover.

Vmr2012-018-003_b

1. Drain reservoir
2. Spring clip

2. Let water drain from CVT cover.

3. Reinstall drain reservoir.

NOTICE If an appreciable amount of water or
any debris entered the CVT cover, CVT must be
cleaned and inspected.

CVT Cover Removal
Remove CVT cover screws.
NOTE: Do not use and impact tool to remove CVT
cover screws. To support the CVT cover remove
the top center screw last.
Remove the CVT cover and its gasket.

Vmr2012-018-004_a

1. CVT cover screw
2. CVT cover
3. Gasket

CVT Cover Installation
Install the top center screw of first.
NOTE: Do not use and impact tool to install CVT
cover screws.
Tighten the CVT cover screws as per following se-
quence.

Vmr2012-018-003_a

CVT COVER TIGHTENING SEQUENCE
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Subsection XX (CONTINUOUSLY VARIABLE TRANSMISSION (CVT))

CVT COVER SCREWS

Tightening Torque 7 N•m ± 0.8 N•m
(62 lbf•in ± 7 lbf•in)

DRIVE BELT
Drive Belt Removal
NOTICE In case of a drive belt failure, the

CVT, cover, drain reservoir and air outlet must
be cleaned and inspected for obstruction.

1. Remove CVT COVER.
2. Open driven pulley.

REQUIRED TOOL

PULLER/LOCKING TOOL
(P/N 529 036 098)

3. Screw tool in the threaded hole of driven pulley
and tighten to open the pulley.

Vmr2012-018-005_a

1. Puller/locking tool
2. Fixed sheave of driven pulley

4. Slide the belt over the top edge of fixed sheave
to remove it.

Vmr2012-018-006_a

Drive Belt Inspection
For drive belt inspection refer to DRIVE BELT
INSPECTIONin the PERIODIC MAINTENANCE
PROCEDURES subsection.

Drive Belt Installation
For installation, reverse the removal procedure.
Pay attention to following details.
The maximum drive belt life span is obtained
when the drive belt has the proper rotation direc-
tion. Install it so that the arrow printed on belt
is pointing towards front of the vehicle, viewed
from top.

vmr2007-051-006_a

1. Arrow printed on belt
2. Drive pulley (front)
3. Driven pulley (rear)
4. Rotation direction

DRIVE PULLEY
Drive Pulley Removal
1. Remove DRIVE BELT, see procedure in this

subsection.
2. Prior to removing the drive pulley, mark sliding

sheave and governor cup to ensure correct in-
dexation at reinstallation.

vmr2013-019 5







































Subsection 11 (CONTINUOUSLY VARIABLE TRANSMISSION (CVT))

CONTINUOUSLY VARIABLE
TRANSMISSION (CVT)
SERVICE TOOLS
Description Part Number Page

CLUTCH HOLDER......................................................................... 529 036 238 ........................... 6, 14, 20–22
CLUTCH PULLER .......................................................................... 529 035 746 ............................................. 6
PULLER/LOCKING TOOL.............................................................. 529 036 098 .................................5, 20, 22

SERVICE PRODUCTS
Description Part Number Page

ISOFLEX GREASE TOPAS NB 52 ................................................. 293 550 021 ........................................... 12
LOCTITE 767 (ANTISEIZE LUBRICANT) ....................................... 293 800 070 ........................................... 19
PULLEY FLANGE CLEANER ......................................................... 413 711 809 .................................9, 16, 19
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Subsection 11 (CONTINUOUSLY VARIABLE TRANSMISSION (CVT))

NEW

NEW

See tightening 
procedure

650 
engine NEW

Loctite 243

Isoflex grease 
Topas NB 52

1000 
engine

650
engine

NEW

Pulley
flange
cleaner

Isoflex
grease

Topas NB 52

Loctite 767

= Component must be replaced when removed.NEW

120 N•m
(89 lbf•ft)

7 N•m
(62 lbf•in)

10 N•m
(89 lbf•in)

8 N•m
(71 lbf•in)

vmr2013-019-001_c
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Subsection 11 (CONTINUOUSLY VARIABLE TRANSMISSION (CVT))

GENERAL
NOTE: For a better understanding, the following
illustrations are taken with engine out of vehicle.
To perform the following instructions, it is not nec-
essary to remove engine.

WARNING

Never touch CVT while engine is running.
Never drive vehicle when CVT cover is re-
moved.

WARNING

Any drive pulley repairs must be performed
by an authorized Can-Am dealer. Subcompo-
nent installation and assembly tolerances re-
quire strict adherence to procedures detailed.

WARNING

The clutch assembly is a precisely balanced
unit. Never replace parts with used parts
from another clutch assembly.

PROCEDURES

CVT COVER
CVT Cover Access
Remove LH footrest panel, refer to BODY subsec-
tion.

CVT Cover Draining
If water is present in CVT cover, it can be drained
as follows:
1. Remove drain reservoir from CVT cover.

Vmr2012-018-003_b

1. Drain reservoir
2. Spring clip

2. Let water drain from CVT cover.

3. Reinstall drain reservoir.

NOTICE If an appreciable amount of water or
any debris entered the CVT cover, CVT must be
cleaned and inspected.

CVT Cover Removal
Remove CVT cover screws.
NOTE: Do not use and impact tool to remove CVT
cover screws. To support the CVT cover remove
the top center screw last.
Remove the CVT cover and its gasket.

Vmr2012-018-004_a

1. CVT cover screw
2. CVT cover
3. Gasket

CVT Cover Installation
Install the top center screw of first.
NOTE: Do not use and impact tool to install CVT
cover screws.
Tighten the CVT cover screws as per following se-
quence.

Vmr2012-018-003_a

CVT COVER TIGHTENING SEQUENCE
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Subsection 11 (CONTINUOUSLY VARIABLE TRANSMISSION (CVT))

CVT COVER SCREWS

Tightening torque 7 N•m ± 0.8 N•m
(62 lbf•in ± 7 lbf•in)

DRIVE BELT
Drive Belt Removal
NOTICE In case of a drive belt failure, the

CVT, cover, drain reservoir and air outlet must
be cleaned and inspected for obstruction.

1. Remove CVT COVER.
2. Open driven pulley.

REQUIRED TOOL

PULLER/LOCKING TOOL
(P/N 529 036 098)

3. Screw tool in the threaded hole of driven pulley
and tighten to open the pulley.

Vmr2012-018-005_a

1. Puller/locking tool
2. Fixed sheave of driven pulley

4. Slide the belt over the top edge of fixed sheave
to remove it.

Vmr2012-018-006_a

Drive Belt Inspection
For drive belt inspection refer to DRIVE BELT
INSPECTIONin the PERIODIC MAINTENANCE
PROCEDURES subsection.

Drive Belt Installation
For installation, reverse the removal procedure.
Pay attention to following details.
The maximum drive belt life span is obtained
when the drive belt has the proper rotation direc-
tion. Install it so that the arrow printed on belt
is pointing towards front of the vehicle, viewed
from top.

vmr2007-051-006_a

1. Arrow printed on belt
2. Drive pulley (front)
3. Driven pulley (rear)
4. Rotation direction

DRIVE PULLEY
Drive Pulley Removal
1. Remove DRIVE BELT, see procedure in this

subsection.
2. Prior to removing the drive pulley, mark sliding

sheave and governor cup to ensure correct in-
dexation at reinstallation.
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Subsection 11 (CONTINUOUSLY VARIABLE TRANSMISSION (CVT))

vmr2006-021-011_a

1. Mark on drive pulley sliding sheave
2. Mark on governor cup

3. Lock the drive pulley.

REQUIRED TOOL

CLUTCH HOLDER
(P/N 529 036 238)

tmr2013-019-003_a

1. Clutch holder
2. Drive pulley sliding sheave

4. Loosen the drive pulley screw.

NOTICE Never use any type of impact
wrench for drive pulley removal.

NOTE: Do not unscrew the drive pulley screw
completely. If governor cup is stuck, hit it using
a soft hammer.
5. Remove service tool.
6. Apply axial pressure with your hand on the slid-

ing sheave and governor cup.
7. Remove drive pulley screw with its conical

spring washer and thrust washer.

CAUTION Sliding sheave of drive pulley is
spring loaded.

tmr2011-015-004_a

Step 1: Push
1. Thrust washer
2. Conical spring washer
3. Drive pulley screw
4. Sliding sheave with governor cup

8. Slowly release and remove sliding sheave.

650 Engine
9. Remove friction washer.

Vmr2012-018-008_a

1. Friction washer (650 Engine only)
2. One way clutch
3. Drive pulley fixed sheave

All Engines
10. Screw clutch puller in fixed sheave to remove

fixed pulley.

NOTICE Use only recommended tool.

REQUIRED TOOL

CLUTCH PULLER
(P/N 529 035 746)

6 vmr2013-059





































Subsection XX (GEARBOX AND 4X4 COUPLING UNIT (500/650/800R))

GEARBOX AND 4X4 COUPLING UNIT
(500/650/800R)
SERVICE TOOLS
Description Part Number Page

BACKLASH MEASUREMENT TOOL............................................. 529 036 030 ........................................... 11
BEARING INSTALLER (GEARBOX) ............................................... 529 035 763 ........................................... 27
BEARING INSTALLER (GEARBOX) ............................................... 529 035 762 ........................................... 27
BLIND HOLE BEARING PULLER SET........................................... 529 036 117 ........................................... 20
COUNTERSHAFT OIL SEAL PUSHER .......................................... 529 036 222 ............................................. 7
DRIVE SHAFT OIL SEAL INSTALLER ........................................... 529 036 028 ............................................. 8
FLUKE 115 MULTIMETER ............................................................ 529 035 868 ............................................. 9
HANDLE ........................................................................................ 420 877 650 ....................................... 8, 27
OIL SEAL INSTALLER (GEARBOX) ............................................... 529 035 758 ............................................. 8

SERVICE PRODUCTS
Description Part Number Page

LOCTITE 5910 ............................................................................... 293 800 081 ....................... 5–6, 15–16, 31
LOCTITE CHISEL (GASKET REMOVER) ....................................... 413 708 500 ...............................15, 23, 31
PETAMO GREASE GHY 133N ...................................................... 420 899 271 ............................................. 7
SUPER LUBE GREASE.................................................................. 293 550 030 ....................................... 9, 16
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Subsection XX (GEARBOX AND 4X4 COUPLING UNIT (500/650/800R))

GEARBOX COMPONENTS AND 4X4 COUPLING MECHANISM
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Subsection XX (GEARBOX AND 4X4 COUPLING UNIT (500/650/800R))

GENERAL

OVERVIEW

vmr2012-019-003_a

1. Right housing
2. Center housing
3. Left housing
4. Output shaft
5. Bearing cover
6. Countershaft
7. Shift shaft
8. Actuator

TROUBLESHOOTING
UNUSUAL GEARBOX NOISE AND/OR
VIBRATIONS

1. Low oil level in gearbox.
- Oil leakage from gearbox. Replace damaged gas-

ket(s) and/or oil seal(s).

2. Defective bearings.
- Bearing(s) do(es) not turn smoothly. Replace

bearing(s).

3. Damaged or worn gears.
- Inspect gears for damages or missing teeth. Re-

place respective gears.

GEAR INDICATION FAILS

1. Check contact screws on gear housing center.
- Contact(s) is (are) corroded and/or connectors to

wiring harness got loose.
- Damaged wires. Repair as required.
- Shifting indicator switch(es) pin(s) is (are) worn

and/or damaged. Replace shifting indicator
switch(es).

GEAR(S) IS (ARE) HARD TO SHIFT

1. Incorrect shift rod adjustment.
- Adjust shift rod (refer to SHIFT ROD in SHIFTER

subsection).

4 WHEEL DRIVE INDICATION FAILS

1. 4WD indicator switch failure.
- Test 4WD indicator switch. Replace as required.
- Bad contact. Check for corrosion or loose con-

nector.
- Damaged wires. Repair as required.

4 WHEEL DRIVE DOES NOT ENGAGE OR
DISENGAGE

1. Defective 4WD switch.
- Check 4WD switch operation.

2. Defective actuator.
- Test actuator.

3. Damaged or worn shifting fork or sleeve.
- Remove actuator and inspect shifting fork and

sleeve.

PROCEDURES

GEARBOX POSITION INDICATOR
SWITCHES
Gearbox Position Indicator Switches
Access
To reach the switches, refer to BODY and remove
the following parts:
– Seat
– Console
– RH side panel
– RH engine panel (Renegade only).

Gearbox Position Indicator Switches
Removal
Disconnect indicator switches from engine wiring
harness.

4 vmr2012-019



Subsection XX (GEARBOX AND 4X4 COUPLING UNIT (500/650/800R))

vmr2012-019-004_a

1. Gearbox position indicator switches
2. BROWN/GREY wire
3. WHITE/RED wire
4. ORANGE/GREY wire

Unscrew switch.

Gearbox Position Indicator Switches
Test
Check if gearbox position indicator switches work
properly as per following procedure:
Disconnect wires from switches.
NOTE: Remove insulating paint to obtain correct
readings.
Put gearbox in park, reverse, neutral, high and low
position.
Use a multimeter to measure the resistance from
the indicator switch to engine ground. Compare
results with the logic table below.

vmr2012-019-004_b

1. Gearbox position indicator switch - position 1
2. Gearbox position indicator switch - position 2
3. Gearbox position indicator switch - position 3
4. BROWN/GREY wire
5. WHITE/RED wire
6. ORANGE/GREY wire

CORRESPONDING SWITCH

BROWN/
GREY

WHITE/
RED

ORANGE/
GREY

SHIFTER
POSITION

Position 3 Position 1 Position 2

L X X

H X

N X X

R X

P X X

An “X” indicates switch is making ground contact,
thus there should be continuity (R is close to 0
Ohms).
A blank space indicates switch is not making con-
tact, there should be no continuity (R = infinite).
If the indicator switch is good, check the vehicle
harness and/or indicator lights.

Gearbox Position Indicator Switches
Installation
For installation, reverse the removal procedure.
However, pay attention to the following details.
Take care do not damage shifting indicator
switches threads during installation.
Apply carefully some LOCTITE 5910 (P/N 293 800
081) on threads of shifting indicator switches.

NOTICE Do not apply Loctite 5910 on switch
plunger, as it will lead to switch malfunction.

vmr2012-019 5













































































































Subsection XX (SHIFTER)

PROCEDURES

SHIFT LEVER
Shift Lever Access
1. Refer to BODY subsection and remove the fol-

lowing components:
– Seat
– Console
– RH side panel.

Shift Lever Removal
1. Remove body parts as required. Refer to SHIFT

LEVER ACCESS in this subsection.
2. Place shift lever in NEUTRAL position.
3. Secure vehicle using wheel blocks.
4. Unscrew shift lever handle.
5. Unhook spring.

vmr2012-021-002_a

1. Unhook

6. Detach shift rod from shift lever.

vmr2012-021-003_a

1. Detach

7. Detach shift lever support.

vmr2012-021-004_a

1. Remove bolts

8. Remove shift lever.

Shift Lever Inspection
Check shift lever for bending or cracks.
Check spring and bushing condition.
Check ball joint condition.
Replace all damaged parts.

Shift Lever Installation
The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.
Adjust shift lever handle as per the following illus-
tration.
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Subsection XX (SHIFTER)

vmr2012-021-005_a

SHIFT LEVER HANDLE ALIGNMENT
1. Handle
2. Ridge
A. Handle parallel with ridge

Check if shift lever works properly in all positions.
NOTE: Shift lever must be perfectly centered
with the neutral mark when transmission is en-
gaged in neutral.
NOTE: If adjustment is required, refer to SHIFT
ROD ADJUSTMENT in this subsection.

SHIFT ROD
Shift Rod Adjustment
1. Place shift lever in NEUTRAL position.

NOTICE Move vehicle back and forth to en-
sure gearbox is set in neutral position.

2. Secure vehicle using wheel blocks.
3. Remove body parts as required. Refer to SHIFT

LEVER ACCESS in this subsection.
4. Loosen shift rod adjustment nuts.

vmr2012-021-007_a

TYPICAL — SOME PARTS REMOVED FOR CLARITY
1. Adjustment nuts

5. Turn rod adjuster to center shift lever in neutral
notch.

vmr2012-021-006_a

SHIFT LEVER CENTERED WITHIN NEUTRAL NOTCH
A. Shift lever
B. Neutral notch

NOTE: Ensure there is the same threaded length
each side of rod adjuster.
NOTE: Be aware that a nut has LH threads.
6. Move shift lever in R position then in H position

identified with a groove on the side of the ad-
juster.

7. Place shift lever in NEUTRAL position.
8. Check if shift lever is properly centered in neu-

tral notch. Readjust as required.
9. Test the shifter to confirm that the system

works properly in all positions.
NOTE: Make sure the ball joint is properly aligned
with the shift plate. It may be necessary to realign
shift rod ball joints to allow easy movement.

WARNING

After adjustment, make sure that PARK posi-
tion works properly.

SHIFT PLATE
Shift Plate Removal
NOTE: Do not remove shift plate needlessly.
1. Refer to BODY subsection and remove the fol-

lowing components:
– Seat
– Console
– RH side panel
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Subsection XX (SHIFTER)

– RH footrest panel (Outlander)
– RH engine cover (Renegade).

2. Remove shift rod from shift plate.

vmr2012-021-008_a

TYPICAL — 1000 SHOWN
1. Remove nut

3. Trace an index mark on shift plate and shift
shaft.

vmr2012-021-008_b

TYPICAL — 1000 SHOWN
1. Trace a mark on both parts

4. Remove shift plate nut and bolt.

vmr2012-021-008_c

TYPICAL — 1000 SHOWN
1. Shift plate nut

5. Remove shift plate.

Shift Plate Inspection
Check shift plate for:
– Cracks
– Bending
– Spline condition.

Shift Plate Installation
The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.
Place gearbox in NEUTRAL position before shift
plate installation.
Position shift plate with the marking "ATV OUT"
visible outward.
Align shift plate using marks previously traced.
If there is no mark, adjust shift plate as per follow-
ing illustrations.
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Subsection XX (COMMUNICATION TOOLS AND B.U.D.S.)

MODEL NUMBER OF MODULES

Models
without DPS

2
(ECM and multifunction

gauge)

Models with
DPS

3
(ECM, DPS and multifunction gauge)

tmr2011-019-002_b

TYPICAL
1. Number of modules

If one or more “ECU” is not communicating with
the MPI, refer to DIAGNOSTIC SYSTEM AND
FAULT CODES.

No Vehicle is Detected
If an “X” is shown in the status bar and the pro-
tocol indication is blinking between Kw2000 500K
and KW2000, it means that no "ECU" is communi-
cating with the MPI.

rmr2010-020-009

Check the following:
– Connections between the PC computer and the

vehicle.
– The multifunction gauge is powered up.
If B.U.D.S. does not automatically exit the follow-
ing message box, click the Try active detection
mode button. This will manually establish the
communication with the vehicle.

rmr2010-020-010_a

Message Box: "Some of the Information
Normally Displayed..."
If the following message box is displayed in
B.U.D.S.:

smr2009-028-016

1. Click on the OK button in the box.
2. Click on the Read Data button in B.U.D.S.

PROCEDURES

MULTI-PURPOSE INTERFACE-2
(MPI-2)
The MPI-2 (Multi-Purpose Interface-2) in conjunc-
tion with the MPI-2 diagnostic cable is used with
B.U.D.S. to communicate with the ECM (engine
control module) and other modules.

MPI-2 Power
The MPI-2 interface card uses the power from the
PC computer's USB port.

Diagnostic Connector Location
The 6-pin diagnostic connector is located under
the seat, stored in it's protective cap.

vmr2012-023-003_a

1. Diagnostic connector
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Subsection XX (COMMUNICATION TOOLS AND B.U.D.S.)

Connecting the PC to the Vehicle

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.

1. Locate the 6-pin diagnostic connector, refer to
DIAGNOSTIC CONNECTOR LOCATION in this
subsection.

2. Disconnect the 6-pin diagnostic connector from
it's holder (protective cap).

3. Connect one end of the MPI-2 DIAGNOSTIC CA-
BLE (P/N 710 000 851) to the vehicle connector.

710000851

DIAGNOSTIC CABLE CONNECTED TO VEHICLE

4. Connect the other end of diagnostic cable to the
MPI-2 INTERFACE CARD (P/N 529 036 018).

529036018

NOTE: An optional MALE-FEMALE EXTENSION SE-
RIAL CABLE (P/N DB9) available at electronic retail
outlets can be used between diagnostic cable and
MPI-2 interface. Do not exceed 7.6 m (25 ft).

529035697

OPTIONAL MALE-FEMALE EXTENSION SERIAL CABLE

5. Connect the MPI-2 INTERFACE CARD (P/N 529
036 018) to the USB port of a PC (personal
computer).

vdd2006-001-151

DIAGNOSTIC CABLE CONNECTED TO MPI-2 INTERFACE CARD

mmr2006-079-200

MPI-2 INTERFACE CARD CONNECTED TO USB PORT

6. Use B.U.D.S. as described further in B.U.D.S.

B.U.D.S.
B.U.D.S. (Bombardier Utility and Diagnostic Soft-
ware) is designed to allow programming key(s) to
the vehicle, allow electrical and electronic compo-
nent monitoring, activation of certain components
for diagnostic purposes, and to carry out setting
changes.
For more information pertaining to the use of the
B.U.D.S., use its Help menu which contains de-
tailed information on its functions.
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Subsection XX (DIAGNOSTIC SYSTEM AND FAULT CODES)

DIAGNOSTIC SYSTEM AND FAULT
CODES
GENERAL

MONITORING SYSTEM
The Engine Management System (EMS) features
a monitoring system that self-diagnoses various
electrical and electronic components. This mode
becomes active when the ignition key is turned
ON.
NOTE: Some components require the engine to
be running to be monitored (fuel injectors for ex-
ample).
The monitoring system continuously validates
that the components (control modules, sensors
and actuators) are not faulty or defective. When
a malfunction is detected, the related electronic
module(s):
– Sets an active fault code.
– Adapts the proper protection strategy accord-

ing to the failure.
– Sends out signals to the multifunction gauge to

inform the rider of a particular condition.
A fault code is an indication that a glitch or mal-
function is detected by the monitoring system of
the vehicle.
If a minor fault occurs, the engine and vehicle will
continue to operate without noticeable loss of per-
formance.
If a more important fault occurs, engine RPM may
be limited. The engine/vehicle will continue to op-
erate with reduced performance.
If a major component of the EMS fails, engine
RPM will be limited as well as vehicle speed.
These strategies are used to protect
engine/electrical system from damage and
to maintain safe operation of the vehicle. In ex-
treme cases, the engine may also be completely
shut down.

Pilot Lamps for Problematic
Conditions
When a problem is detected, a pilot lamp will turn
on or blink in the multifunction gauge. If the fault
that caused the pilot lamp to come on is momen-
tary, the pilot lamp may turn off automatically, or
may need to be reset by powering down the ve-
hicle and then restarting it.

A message may also be displayed to provide ad-
ditional information related to the fault that turned
on the pilot lamp. Refer to the following chart.
NOTE: In some cases, the CHECK ENGINE mes-
sage can be displayed along with other messages.
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Subsection XX (DIAGNOSTIC SYSTEM AND FAULT CODES)

PILOT LAMP MULTIFUNCTION GAUGE
MESSAGE CAUSE

DESS KEY NOT RECOGNIZED Module unable to read the key

BAD KEY Key not programmed for the vehicle

LO BATT VOLT Low system voltage

HIGH BATT VOLT High system voltage

LOW OIL Low engine oil pressure

LIMP HOME MODE
An important engine management component is not
working properly. Vehicle performance is purposely
limited

CHECK ENGINE An engine management component is not
functioning properly

MAINTENANCE REQUIRED Periodic maintenance required

ECM NOT RECOGNIZED Communication error between gauge and ECM

CHECK DPS DPS malfunction

TPS FAULT PRESS OVERRIDE
BUTTON TO LIMP HOME TPS malfunction

TRANSMISSION SIGNAL FAULT Gauge receives an invalid gear position data

PARK BRAKE Displayed when brake is applied for more than 15
seconds (while riding).

HI TEMP High Engine Temperature

Limp Home Mode
When a major component of the EMS is not oper-
ating properly, limp home mode will be set.
Engine RPM will be limited and/or engine behav-
ior and control may be modified depending on the
cause of the failure.
This mode allows the rider to return home, which
would otherwise not be possible without this ad-
vanced system.
LIMP HOME will be displayed in the multifunction
gauge and the CHECK ENGINE light symbol will
be on in the gauge.

FAULT CODES
Fault Code Categories
A fault code consists of an alphanumeric designa-
tor followed by a hexadecimal number of 3 digits.
The alphanumeric designator defines the category
of the fault code while the hexadecimal number
refers to a unique fault.

FAULT CODE CATEGORIES

ALPHANUMERIC
DESIGNATOR

MODULE/
SYSTEM

EXAMPLE
OF FAULT

CODE

From P0 to P3 Power train, TCM
and DPS P0116

From U0 to U3
Communication

between module
and sensors

U0073

RELATED MODULE AND FAULTS

MODULE FAULT CODE
CATEGORY

ECM P and U

DPS P and U

Cluster P and U

2 vmr2013-026



























































































































Subsection XX (ELECTRONIC FUEL INJECTION (EFI))

vmr2006-012-004_a

1. Intake manifold
2. Throttle body
3. Idle air control valve (IACV)

Fitted on the throttle body, a throttle plate regu-
lates the amount of air that enters the engine.
A TPS is incorporated on the throttle body. It pro-
vides a signal to the ECM of the actual throttle
plate position.
Anidle air control valve (IACV) is also incorporated
on the throttle body, It allows the ECM to control
the idle speed while the throttle plate is closed.

Fuel System
Fuel Rail
Two fuel rails, one for each injector, are mounted
on the intake manifold. The fuel rails, which are
used to secure the injectors to the manifold, also
provide to the injectors the fuel pressure that they
receive from the fuel pump.
The fuel pressure applied to the fuel rails is regu-
lated by the fuel pressure regulator located in the
fuel pump module.

Fuel Injectors
The fuel injectors are used to inject fuel into the
intake ports of the cylinder head. One injector is
used per cylinder.

Fuel Pump
An electric fuel pump with an integrated pressure
regulator and fuel system filters is used. For more
details on the fuel pump unit, refer to FUEL TANK
AND FUEL PUMP subsection.

ADJUSTMENT

IDLE SPEED
Idle speed is not adjustable. The ECM controls
the idle speed of the engine primarily through con-
trol of the throttle plate position.

NOTICE Never attempt to adjust the sealed
idle stop screw. It is calibrated at the factory.
If the screw adjustment is changed, the throt-
tle body must be replaced.

The vehicle multifunction gauge can provide an ac-
curate digital readout of the engine's idle speed.
If desired, the engine RPM can be verified using
a DIGITAL INDUCTION TACHOMETER (P/N 529 014
500).
Install the tachometer wire on a spark plug cable.

vmr2006-014-054

VERIFYING ENGINE RPM USING A DIGITAL INDUCTION
TACHOMETER

The engine RPM may also be verified using the ap-
plicable B.U.D.S. software version, refer to COM-
MUNICATION TOOLS AND B.U.D.S. subsection.
In B.U.D.S., click the following:
– Read Data button
– Monitoring tab
– ECM tab.
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vmr2012-026-150_a

VERIFYING ENGINE RPM USING B.U.D.S.
1. Monitoring tab
2. Engine RPM indication

NOTE: The multifunction gauge and B.U.D.S. use
the same signal to provide the engine RPM indi-
cation.

CLOSED THROTTLE AND IDLE
ACTUATOR RESET
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 and
the setting of the idle air control valve will deter-
mine the basic parameters for the idle speed con-
trol of the engine.
Closed throttle and idle actuator reset must be
done if:
– TPS is loosened, removed or replaced
– Throttle body is replaced
– Idle air control valve is replaced
– ECM is replaced.

NOTICE An improperly set TPS or IACV may
lead to poor engine performance and emission
compliance could possibly be affected. In ad-
dition, improper IACV reset may lead to poor
engine starting, improper idle (too low or too
high) and engine stop on deceleration.

Remove throttle body cap and ensure the throttle
cam of throttle body rests against set screw with-
out any tension in the cable.

vmr2006-014-064_b

1. Contact here
2. Free-play here

Open throttle approximately one quarter then
quickly release. Repeat 2 - 3 times to settle throt-
tle plate. If stopper does not rest against its stop
lever, perform throttle cable adjustment. Refer to
THROTTLE CABLE in this subsection.
To reset IACV and TPS, perform the following:
1. Connect the vehicle to the latest applicable

B.U.D.S. version, refer to COMMUNICATION
TOOLS AND B.U.D.S. subsection.

2. In B.U.D.S., click the following:
– Read Data button
– Setting tab
– ECM tab

Click on the Reset button in the Closed Throttle
and Idle Actuator area.

vmr2006-014-084_aen

NOTE: No message will be displayed if operation
is successful. If operation is wrong, an error mes-
sage will be displayed.
NOTE: If TPS is not within the allowed range
while resetting the Closed Throttle and Idle Actu-
ator, the ECM will generate a fault code and will
not accept the setting. Repeat the reset proce-
dure.
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Start engine and make sure it operates normally
through its full engine RPM range. If fault codes
appear, refer to DIAGNOSTIC SYSTEM AND
FAULT CODES subsection for more information.

TROUBLESHOOTING

DIAGNOSTIC TIPS
Engine problems are not necessarily related to the
fuel injection system.
It is important to ensure that the engine and
propulsion system, fuel delivery and electrical
systems are functioning normally.
For diagnostics purposes, use B.U.D.S. software.
See COMMUNICATION TOOLS AND B.U.D.S.
subsection.
After a problem has been solved, be sure to clear
the fault(s) in the ECM using the B.U.D.S. soft-
ware.

WARNING

Electrical actuators and electronic modules
may be powered up as soon as the ignition
switch is set to ON and emergency engine
stop switch is set to RUN. Always disconnect
the battery prior to disconnecting any elec-
trical or electronic parts.

Never use a battery charger to temporarily substi-
tute the battery as it may cause the ECM to func-
tion erratically, or not at all.
Check related-circuit fuse solidity and condition
with an ohmmeter. A visual inspection could lead
to a false diagnosis.

Electrical Related Problems
It is important to check the following in the elec-
trical system:
– Battery voltage
– Fuses
– Ground connections
– Wiring and connectors.
Ensure that all electronic components are genuine
OEM. Any modification to the wiring harness may
lead to poor system operation or generate fault
codes.

Electrical Connections
Pay particular attention to ensure that terminals
and pins are not out of their connectors, corroded,
or out of shape.

When probing terminals, pay attention not to de-
form the terminals as this could cause a loose or
intermittent connection that would be difficult to
troubleshoot.

PROCEDURES

ENGINE CONTROL MODULE
(ECM)
NOTE: As a first troubleshooting step, always
check for applicable fault codes using B.U.D.S.
software.

Quick Test to Validate ECM Operation
Turn ignition key to ON.
Set emergency engine stop switch to RUN.
NOTE: This wakes up the ECM, which then turns
on the following.

QUICK INDICATION THAT ECM IS FUNCTIONING
(assuming the observed component is

in good working order)

Multifunction gauge turns ON.

Fuel pump turns on for approx. 5 seconds.

Rear lights turn on.

Headlamps turn on (ignition key on with lights
position).

ECM Access
Refer to BODY and remove the LH panel.

vmr2012-022-002_a

LH PANEL REMOVED
1. ECM location
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Subsection XX (FUEL TANK AND FUEL PUMP)

FUEL TANK AND FUEL PUMP
SERVICE TOOLS
Description Part Number Page

FLUKE 115 MULTIMETER ............................................................ 529 035 868 ............................... 13, 17–18
FUEL HOSE ADAPTER.................................................................. 529 036 023 ............................................. 5
FUEL PUMP NUT TOOL ............................................................... 529 035 899 ..................................... 14, 16
OETIKER PLIERS........................................................................... 295 000 070 ............................................. 8
PRESSURE GAUGE....................................................................... 529 035 709 ............................................. 5
SMALL HOSE PINCHER ............................................................... 295 000 076 ........................................... 18
VACUUM/PRESSURE PUMP ........................................................ 529 021 800 ....................................... 4, 18

SERVICE TOOLS – OTHER SUPPLIER
Description Part Number Page

FLUKE RIGID BACK PROBE ......................................................... TP88 ........................................... 13
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Subsection XX (FUEL TANK AND FUEL PUMP)

GENERAL
WARNING

Fuel is flammable and explosive under cer-
tain conditions. Ensure work area is well ven-
tilated. Do not smoke or allow open flames or
sparks in the vicinity.

WARNING

Always disconnect battery prior to working
on the fuel system.

WARNING

Always proceed with care and use appropri-
ate safety equipment when working on pres-
surized fuel system. Wear safety glasses.

WARNING

Do not allow fuel to spill on hot engine parts
and/or on electrical connectors.

When the repair is completed, ensure that all
hoses are connected and secured. Perform the
FUEL PRESSURE TEST and the FUEL TANK LEAK
TEST as explained in this subsection.
Fuel lines remain under pressure at all times.
Proceed with care when removing/installing high
pressure test equipment.
Use the B.U.D.S. software or disconnect the fuel
pump electrical connector to disable fuel pump
and crank engine to release fuel pressure prior to
disconnecting any fuel hose.
Cover the fuel hose connections with an ab-
sorbent shop rag and carefully disconnect them
to minimize spilling.

SYSTEM DESCRIPTION
Fuel Tank Vent System
The fuel tank is equipped with a vent system that
provides over pressure relief and negative pres-
sure relief of the fuel tank.

vmr2012-028-002_a

FUEL TANK VENT SYSTEM
1. Vent hose
2. Vent system hose inlet
3. Vent system connected to fuel pump
4. Fuel tank
5. Engine air intake system

Air can enter the fuel tank at all times through
the vent system INLET check valve. This prevents
negative pressure within the fuel tank which could
cause fuel starvation.

vmr2012-028-003_a

AMBIENT AIR PRESSURE IN
1. Vent inlet check valve

The vent inlet check valve also prevents fuel from
flowing out through the inlet of the vent system.
If the pressure in the fuel tank builds up and
exceeds 2.5 kPa - 7.6 kPa (.36 PSI - 1.1 PSI), the
pressure relief valve opens and lets the excess
pressure evacuate through the vent system IN-
LET hose.

vmr2013-028 3



Subsection XX (FUEL TANK AND FUEL PUMP)

vmr2012-028-003_b

OVER PRESSURE RELIEF
1. Outlet pressure relief valve

Fuel Tank Vent Breather Filter
The vent system is equipped with an in-line
breather filter that prevents entry of particles
such as dust or small insects. It is located next
to the fuel pump between the vent inlet "Y" fitting
and the air inlet check valve.
To access the fuel tank vent breather filter, re-
move the rear body module.

vmr2012-028-003_c

1. Fuel tank vent breather filter

Fuel Pump Module
The fuel pump module is inserted in the fuel tank.
It provides fuel delivery for the EFI system and en-
compasses the following components:
– Electric fuel pump
– Fuel pump prefilter (replaceable)
– Fuel pump filter (integrated)
– Fuel pressure regulator
– Fuel level sender.

Fuel Filters
The system comprises two levels of filtration:
– A replaceable prefilter element attached to the

bottom of the fuel pump.
– A non-replaceable fine filter element that is in-

tegral to the fuel pump module.

Fuel Pump Pressure Regulator
The fuel pressure regulator is integral to the fuel
pump module. The pressure regulator maintains
proper fuel pressure for the EFI system.

INSPECTION

FUEL TANK LEAK TEST
WARNING

Always carry out a fuel tank leak test when-
ever the fuel tank shows signs of wear or
damage which may cause a leak, or when the
fuel pump has been removed or replaced,
or if you suspect a leak. If the fuel tank is
damaged, the fuel tank should be replaced
even if no leak is present. Do not attempt to
repair the fuel tank.

1. Refill fuel tank and ensure fuel tank cap is in
good condition and properly installed.

2. Remove the gauge support for access to the
fuel vent inlet hose.

3. Using the VACUUM/PRESSURE PUMP (P/N 529
021 800), pressurize the fuel tank through the
vent hose.

REQUIRED TOOL

VACUUM/PRESSURE PUMP
(P/N 529 021 800)
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vmr2012-028-008_a

1. Fuel tank vent inlet hose
2. Gauge connector

PRESSURE TIME WITHOUT
PRESSURE DROP

14 kPa (2 PSI) 3 minutes

If pressure drops, locate fuel leak(s) and repair or
replace leaking component(s).
To locate a leak, check for a fuel smell or leaking
fuel.
To ease locating leak(s), spray soapy water on all
hose connections and components; bubbles will
indicate the leak location(s).
NOTE: For access to the fuel tank vent system,
refer to FUEL PUMP ACCESS in this subsection.

FUEL SYSTEM PRESSURE TEST
The pressure test will show the available pressure
in the system. It validates the pressure regulator
and the fuel pump, and allows for checking the
fuel system for leaks (high pressure side).
NOTE: Refer to the FUEL SYSTEM DIAGNOSTIC
FLOW CHART in this subsection to help diagnose
a fuel system related problem.
1. Ensure the fuel level in the tank is sufficient.
2. Ensure the battery voltage is over 12 volts.
3. Remove seat.
4. Remove RH side body panel, refer to BODY

subsection.
5. Remove the fuel pump relay fuse (F15) in the

front fuse box.

vmr2012-028-006_b

1. Fuel pump relay fuse

6. Release fuel pressure by running engine until it
runs out of gas.

7. Carefully disconnect the fuel hose fitting from
the injector fuel rail by pressing on the release
tab of the quick disconnect fitting.

8. Remove the 2 forward most locking ties secur-
ing the fuel hose to the upper cable support.

NOTE: This is required to provide more hose
length for proper connection to test equipment.

vmr2012-028-009_a

1. Forward injector rail fitting
2. Locking ties

9. Install the fuel pressure gauge and fuel hose
adapter between the disconnected injector
hose and fuel rail (in-line installation).

REQUIRED TOOLS

PRESSURE GAUGE
(P/N 529 035 709)

FUEL HOSE ADAPTER
(P/N 529 036 023)
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Subsection XX (POWER DISTRIBUTION AND GROUNDS)

FUSE BOX 1

vmr2012-028-006_e

FUSES

FUSE IDENTIFICATION

4 10 A

5 5 A

6 5 A

7 5 A
20 A (Europe)

8 5 A

9 25 A

10 5 A

11 30 A

12 15 A

14 15 A

15 5 A

Fuse

JP1 Jumper 1

vmr2012-028-006_d

RELAYS
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RELAY
IDENTIFICATION RELAY STATE (ON) RELAY STATE (OFF)

R1 Cooling fan See COOLING SYSTEM

R2 Main
When ignition key is turned ON

AND
Run/Stop switch is set to RUN

Approximately 30 seconds
after ignition key is turned OFF

OR
Approximately 30 minutes if ignition key is left ON

R3 Accessories Same as main relay

When ignition key is turned OFF
OR

Approximately 30 minutes if ignition key is left ON
OR

When engine speed is less than
1000 RPM for at least 50 minutes

R4 Fuel pump See FUEL TANK AND FUEL PUMP

R5 Headlights Same as main relay

When ignition key is turned OFF
OR

When engine speed is less than
1000 RPM for at least 50 minutes

R8 Brake lights See BRAKES

FUSE BOX 2

vmr2012-029-002_a

FUSE IDENTIFICATION

1 Main 40 A

2 Fan/accessories 40 AFuse

3 DPS
(dynamic power steering) 40 A

GROUNDS
All grounds are grouped at the same location on
RH side of frame.

vmr2012-029-003_a

RH SIDE
1. Battery ground
2. Engine ground
3. DPS ground (2 wires to ring terminal)
4. Wiring harness ground (3 wires to ring terminal)
5. RH rear fender

vmr2013-029 3





























































Subsection XX (IGNITION SYSTEM)

PROCEDURES

IGNITION SWITCH
Ignition Switch Quick Test
Turn ignition switch to ON position.
If multifunction gauge turns on (assuming it
works), the ignition switch is good.
If multifunction gauge does not turn on, check the
following in this order:
– Battery
– Fuses 1 of fuse box 2
– Fuse 4 and 8 of fuse box 1
– ECM is properly powered (refer to ELEC-

TRONIC FUEL INJECTION (EFI) subsection)
– Ignition switch
– Emergency engine stop switch.

Ignition Switch Access
Refer to BODY subsection and remove the LH
side panel.

vmr2012-031-001_a

1. Ignition key
2. Ignition switch connector
3. ECM

Ignition Switch Wire Identification
FUNCTION PIN WIRE COLOR

12 Vdc output (lights) A YELLOW/BLUE

12 Vdc input B BEIGE/WHITE

Ground (through ECM) C BLACK/BROWN

FUNCTION PIN WIRE COLOR

Ground signal to ECM in
OFF position D BLACK/WHITE

D.E.S.S. signal E ORANGE/RED

12 Vdc output to ECM
(through emergency
engine stop switch)
12 Vdc output to
starter solenoid (through
emergency engine stop
switch and start switch)

F ORANGE/
VIOLET

EMERGENCY ENGINE STOP
SWITCH
Emergency Engine Stop Switch Test at
ECM
1. Disconnect ECM connector and install it on the

ECM adapter tool, refer to ELECTRONIC FUEL
INJECTION (EFI) subsection.

vmr2012-031-005_b

TYPICAL
1. ECM
2. ECM connector cover

REQUIRED TOOL

ECM ADAPTER TOOL
(P/N 529 036 166)

2. Remove Key switch fuse (F8), refer to POWER
DISTRIBUTION AND GROUNDS subsection.

3. Turn ignition key to ON position.
4. Test for continuity as per following table.
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Subsection XX (CHARGING SYSTEM)

CHARGING SYSTEM
SERVICE TOOLS
Description Part Number Page

FLUKE 115 MULTIMETER ............................................................ 529 035 868 ........................................... 2

SERVICE TOOLS – OTHER SUPPLIER
Description Part Number Page

NAPA ULTRA PRO BATTERY LOAD TESTER ............................... 95260 ........................................... 3

SERVICE PRODUCTS
Description Part Number Page

DIELECTRIC GREASE ................................................................... 293 550 004 ........................................... 4

GENERAL

SYSTEM DESCRIPTION
The purpose of the charging system is to keep
the battery at a full state of charge and to provide
the electrical system with the required electrical
power for normal vehicle operation.

Magneto
The magneto is the primary source of electrical
energy. It transforms magnetic field into electric
current (AC).
The magneto has a 3 phase delta wound stator.

vmr2006-017-001

TYPICAL

Voltage Regulator/Rectifier
The rectifier receives AC current from the mag-
neto and transforms it into direct current (DC).
The voltage regulator, included in the same unit,
limits voltage to prevent any damage to electrical
components.

rmr2010-027-004

TYPICAL – VOLTAGE REGULATOR/RECTIFIER

Battery
The battery supplies DC power to the electric
starter for cranking the engine. During engine
starting, it also supplies DC power to the entire
electrical system.
At low engine RPM operation and high current
load conditions, it supplements the magneto
output and helps to maintain a steady system
voltage.

vmr2013-032 1
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INSPECTION

CHARGING SYSTEM OUTPUT
First ensure that battery is in good condition prior
to performing the following tests.

Output Voltage Test Using B.U.D.S.
1. Connect vehicle to the latest applicable

B.U.D.S. software version. Refer to COMMU-
NICATION TOOLS AND B.U.D.S. subsection.

2. In B.U.D.S., select:
– Read Data
– Monitoring page tab
– ECM tab.

3. Start engine.
4. Increase engine RPM as specified in the follow-

ing table and read voltage in the Battery Volt-
age field.

OUTPUT VOLTAGE TEST USING B.U.D.S.

ENGINE SPEED VOLTAGE (DC)

4000 RPM 14.5 ± .3 Vdc

vmr2012-032-001_a

OUTPUT VOLTAGE TEST USING B.U.D.S.
1. Read Data button
2. Monitoring page tab
3. Battery Voltage field

If voltage is above specification, replace voltage
regulator/rectifier.
If voltage is below specification, check stator
output and wiring harness prior to concluding that
voltage regulator/rectifier is defective. Refer to
MAGNETO SYSTEM subsection.

Output Voltage Test Using a
Multimeter

REQUIRED TOOL

FLUKE 115 MULTIMETER
(P/N 529 035 868)

1. Connect multimeter to battery posts.
2. Start engine.
3. Increase engine RPM as specified in the follow-

ing table and read voltage with the multimeter.

OUTPUT VOLTAGE TEST USING MULTIMETER

TEST ENGINE SPEED VOLTAGE (DC)

4000 RPM 14.5 ± .3 Vdc

If voltage is above specification, replace voltage
regulator/rectifier.
If voltage is below specification, check stator and
wiring harness prior to concluding that voltage
regulator/rectifier is defective. Refer to MAG-
NETO SYSTEM subsection.

TROUBLESHOOTING
It is good practice to check for fault codes using
the B.U.D.S. software as a first troubleshooting
step. Refer to DIAGNOSTIC SYSTEM AND FAULT
CODES subsection.

BATTERY REGULARLY DISCHARGED OR
WEAK

1. Loose or corroded battery cable connections.
- Tighten or repair battery cable connections.

2. Worn or defective battery.
- Charge and test battery.

3. Defective magneto stator.
- Test stator, refer to MAGNETO SYSTEM subsec-

tion.

4. Defective regulator/rectifier.
- Test system voltage.

5. Damaged magneto rotor or Woodruff key.
- Replace magneto rotor or Woodruff key, refer to

MAGNETO SYSTEM subsection.
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PROCEDURES

VOLTAGE REGULATOR/
RECTIFIER
Voltage Regulator/Rectifier Static Test
Due to internal circuitry, there is no static test
available.

Voltage Regulator/Rectifier Access
The voltage regulator/rectifier is accessible on the
RH rear side of the vehicle.

vmr2012-032-003_a

TYPICAL
1. Voltage regulator/rectifier location

Voltage Regulator/Rectifier Wire
Identification

FUNCTION PIN COLOR

12 Vdc output RD1-1 RED

12 Vdc ground RD1-3 BLACK

12 Vac input RD2-1 YELLOW

12 Vac input RD2-2 YELLOW

12 Vac input RD2-3 YELLOW

BATTERY
Battery Information
These vehicles are equipped with a VRLA battery
(Valve Regulated Lead Acid). It is a maintenance-
free type battery.
Refer to battery manufacturer's instructions for
proper filling, activation and routine charging pro-
cedures.

Battery Voltage Test (No Load Applied)
NOTE: A voltage test is carried out on a battery
without discharging current. It is the simplest and
most commonly used. However, be aware that
the voltage test can be good, while the battery
does not have enough power to crank the engine.
A voltage reading provides an instant indication of
the state of charge of the battery, not of it's cur-
rent output capacity. A load test provides a more
accurate indication of the battery's condition.
If the battery has just received a charge, allow it to
rest for 1 - 2 hours before taking a voltage reading.
Set multimeter to Vdc and connect to battery ter-
minals. Always respect polarity.

FULLY CHARGED BATTERY VOLTAGE

12.6 Vdc minimum

NOTE: A battery with a voltage reading of
12.0 Vdc is considered completely discharged
and needs to be recharged.

Battery Load Test
This is the best test to indicate a battery's condi-
tion. Use a load testing device such as the NAPA
ULTRA PRO BATTERY LOAD TESTER (P/N 95260). It
has a 500 Amp adjustable load.
Apply a load of 3 times the ampere-hour rating of
the battery. At 14 seconds into the test, check
battery voltage.

TIME TO MEASURE
INTO TEST VOLTAGE

14 seconds Min. 10.5 Vdc @
20°C (68°F)

Battery Removal
1. Remove seat.
2. Disconnect BLACK (-) cable first, then the RED

(+) cable.

NOTICE Always respect this order for re-
moval; disconnect BLACK (-) cable first.

3. Remove battery retaining plate.
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Subsection XX (DIGITALLY ENCODED SECURITY SYSTEM (D.E.S.S.))

DIGITALLY ENCODED SECURITY
SYSTEM (D.E.S.S.)
GENERAL

SYSTEM DESCRIPTION
The ignition key contains a ROM chip with a
unique digital code that is the equivalent of a
unique teeth pattern on a conventional key.
When the ignition key is turned ON, the ECM
reads the ignition key and, if it is not recognized,
no engine starting will be possible.
NOTE: When a key is not recognized by the ECM,
INVALID KEY will be displayed in the multifunction
speedometer.
NOTE: All ignition keys have the same teeth
pattern. Therefore, they can be used and turned
in the switch of any D.E.S.S.-equipped vehicle.
However, unless the D.E.S.S. system recognizes
(in the ECM) a valid programmed key, the engine
starting will not be allowed.
NOTE: Actually, it is the memory of the ECM that
is programmed to recognize the digital code of the
ignition key.
Up to 10 ignition keys may be programmed in the
memory of the ECM. They can also be erased in-
dividually or all at once.
Note that the D.E.S.S. circuitry is already activated
on all new ECM.

TROUBLESHOOTING

DIAGNOSTIC TIPS
NOTE: It is a good practice to check for fault
codes using B.U.D.S. as a first troubleshooting
step.
If D.E.S.S. key is not recognized by the ECM, key
is defective or there is a wiring problem, CHECK
ENGINE light will turn on and a message will be
displayed in the multifunction speedometer.

PROCEDURES

KEY PROGRAMMING
1. Connect to the latest applicable B.U.D.S. ver-

sion. Refer to COMMUNICATION TOOLS AND
B.U.D.S. subsection.

2. Turn ignition switch to ON using any of the key
provided with the vehicle. DO NOT start the
engine.

3. Click the Read Data button in B.U.D.S.

vmr2006-012-100_aen

4. Click on Keys tab.

tmr2011-029-001

KEYS TAB

5. Click on Erase All Keys button.

tbl2011-001-052_a

1. Click here to erase all keys

6. Click "YES" to confirm the action.
7. Check the color of the key to be programmed.
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KEY KEY TYPE

BLACK key Performance key

GRAY key Normal key

8. Click on the appropriate Add Key button.

tbl2011-001-053_d

1. Add Performance Key button
2. Add Normal Key button

NOTE: The Add Work Key button is not used for
these vehicles.
9. Turn ignition switch to OFF.
10. Remove the key.
11. Insert the next key to be programmed.
12. Turn ignition key to ON position.
13. Click on the appropriate Add Key button.
14. Repeat to program more keys if needed.
15. Click on Write Data button to transfer new

settings and information to the ECM.

vmr2006-012-100_ben

WRITE DATA BUTTON

When new data is written in the ECM, a message
that says “Remove key from vehicle” is displayed
in the gauge. When this occurs, remove the key
from ignition switch and wait until the message
disappears.
16. Click on EXIT button to end session.
17. Disconnect all cables and hardware from vehi-

cle.
18. Ensure to reinstall the connector into its hous-

ing.
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Subsection XX (LIGHTS, GAUGE AND ACCESSORIES)

LIGHTS, GAUGE AND ACCESSORIES
SERVICE TOOLS
Description Part Number Page
FLUKE 115 MULTIMETER ............................................................ 529 035 868 ..................................... 15, 17

SERVICE PRODUCTS
Description Part Number Page
DIELECTRIC GREASE ................................................................... 293 550 004 ........................................... 10

GENERAL
NOTICE It is recommended to always discon-

nect the battery when replacing any electric
or electronic parts. Always disconnect battery
exactly in the specified order, BLACK (-) cable
first.

MULTIFUNCTION GAUGE - LCD
(OUTLANDER)
Multifunction Gauge Description
The multifunction gauge is located in the middle
of the handlebar.

vmo2012-012-029_a

1. Display 1
2. Display 2
3. Display 3
4. Selector button
5. Transmission position display
6. Fuel level display
7. Indicator lamps

Speedometer
This display will show vehicle speed.

vmo2012-012-029_i

1. Vehicle speed (Display 1)

Tachometer
Measures engine revolutions per minute (RPM).
Multiply by 1000 to obtain the actual revolutions.
NOTE: RPM may also be displayed via Display 2
(mode) display.

vmo2012-012-029_k

1. Tachometer
2. Operating range
3. Tachometer via Display 2 (mode)
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Transmission Position Display
This display will show transmission position.

vmo2012-012-029_j

1. Transmission position

DISPLAY FUNCTION

P Park

R Reverse

N Neutral

H High gear

L Low gear

NOTE: If the letter “E” is displayed in the trans-
mission position display, it means that there is a
electrical communication error. Contact an autho-
rized Can-Am dealer.

Fuel Level Display
Bar gauge continuously indicates the fuel level in
the fuel tank.

vmo2012-012-029_n

1. Fuel level display

Low fuel level Indicator Lamp

When this indicator turns ON, it indicates that
there is approximately 5 L (1.3 U.S. gal.) of fuel
left in fuel tank.

4WD Indicator Lamp

When this indicator is ON, it indicates the 4WD
system is activated.

Brake Lock Indicator Lamp

When this indicator is ON, it indicates the brake is
activated for more than 15 seconds (while riding).

High Beam Indicator Lamp

When this indicator is ON, it indicates that high
beam is selected.

Check Engine Indicator Lamp

When this indicator is ON, it indicates an engine
fault code, look for a message at the LCD display.
Refer to TROUBLESHOOTING section for more
details.

Turn Signal/Hazard Lights Indicator Lamp

CE Models

When this indicator is ON, it indicates:
– A turn signal is activated, or
– Hazard lights are activated.
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Subsection XX (LIGHTS, GAUGE AND ACCESSORIES)

Multifunction Display Modes

WARNING
Never adjust or set functions on the multi-
function gauge while riding the vehicle.

The available modes may be displayed by pressing
the selector button.
NOTE: An abbreviation of the mode selected will
also be displayed in Display 3.

vmo2012-012-029_m

1. Display 2 (mode)
2. Display 3 (mode/message)

A) Odometer
Records the total distance travelled.

B) Clock
Shows current time.
Press and HOLD selector button to set clock.

C) Trip Meter
Records the distance travelled since it has been
reset.
Press and HOLD display selection button to reset.

D) Hour Meter (Trip Time)
Records the vehicle running time when the elec-
trical system is activated since it has been reset.
Press and HOLD display selection button to reset.

E) Engine Hour Meter
Records engine running time.

F) Engine RPM
Measures engine revolutions per minute (RPM).

vmr2013-035 3



Subsection XX (LIGHTS, GAUGE AND ACCESSORIES)

MULTIFUNCTION GAUGE
(ANALOG/DIGITAL)
Multifunction Gauge Description
The Multifunction Gauge (Analog/digital) is located on the steering column.
The Multifunction Gauge (Analog/digital) is comprised of a digital gauge and two analog gauges
(speedometer and tachometer).
The engine temperature and fuel level bar graphs are comprised in the digital gauge.
The indicators lamps are comprised in both analog gauges.

M S
M S

1 11 3 76 4

5 10 12 13 8 5

2

9
vmo2013-007-001_a

1. Analog speedometer
2. MODE (M) button
3. SET (S) button
4. Analog tachometer (RPM)
5. Indicator lamps
6. Main digital display
7. Multifunction display
8. Fuel level indicator
9. Gearbox position indicator
10.Engine temperature indicator
11.Numerical display
12.2WD/4WD indicator
13.Secondary digital display

WARNING
Do not adjust the display while riding. You could lose control.
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Subsection XX (FRONT DRIVE)

FRONT DRIVE
SERVICE TOOLS
Description Part Number Page

BACKLASH MEASUREMENT TOOL............................................. 529 035 665 ............................................. 9
CV BOOT CLAMP PLIER .............................................................. 529 036 120 ............................................. 5
CV JOINT EXTRACTOR................................................................. 529 036 005 ............................................. 5
SPANNER SOCKET ....................................................................... 529 035 649 ............................................. 8

SERVICE PRODUCTS
Description Part Number Page

LOCTITE 277 ................................................................................. 293 800 073 ........................................... 10
LOCTITE 648 (GREEN) .................................................................. 619 600 012 ........................................... 11
XPS SYNTHETIC GREASE............................................................. 293 550 010 ....................................... 5, 11
XPS SYNTHETIC GREASE............................................................. 293 550 010 ........................................... 10
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Subsection XX (FRONT DRIVE)

FRONT DRIVE SHAFTS AND FRONT PROPELLER SHAFT

NEW = Component must be replaced when removed.

205 ± 15 N•m
(151 ± 11 lbf•ft)

NEW

Loctite
648

XPS
Synthetic

grease

See
STEERING
SYSTEM 

NEW

NEW

NEW

61 ± 9 N•m
(45 ± 7 lbf•ft)

(M10)

22.5 ± 2.5 N•m
(17 ± 2 lbf•ft)

24.5 ± 3.5 N•m
(18 ± 3 lbf•ft)

(M8)
NEW

NEW

XPS Synthetic
grease

NEW

75 ± 5 N•m
(55 ± 4 lbf•ft)

75 ± 5 N•m
(55 ± 4 lbf•ft)

NEW

XPS
Synthetic

grease

See
STEERING
SYSTEM 

NEW 205 ± 15 N•m
(151 ± 11 lbf•ft)

Loctite
648

vmr2013-036-100_a

2 vmr2013-036





Subsection XX (FRONT DRIVE)

GENERAL
The procedure explained below is the same for
the RH and LH sides unless otherwise instructed.

SYSTEM DESCRIPTION
The Visco-Lok® system constantly monitors front
wheel speed and, if it detects one wheel spinning
faster than its mate, it progressively sends more
power to the wheel with the better traction.
The Visco-Lok system is comprised of two princi-
pal components, a shear pump and the controlled
multi-plate clutch.
A unique feature of the shear pump is that it
is self-contained and independent. It does not
require an external source of hydraulic fluid. The
self-contained viscous shear pump generates a
pressure proportional to wheel speed differential
- meaning the difference in rotational speed be-
tween the two wheels. This pressure engages
the friction clutch via a piston to transmit the
torque.
In the event of a failure, the Visco-Lok carrier/ring
gear and pinion gear will have to be replaced.
NOTE: The Visco-Lok shear pump is not service-
able. If the pump is disassembled, the viscous
fluid contained inside will be lost and it cannot be
replaced.

PROCEDURES

WHEEL HUB
Wheel Hub Removal
Lift and support vehicle.
Select the 4WD position and place the transmis-
sion lever on "P".
Remove caliper from knuckle. Refer to BRAKES
subsection.
Remove the following parts:
– Wheel cap
– Cotter pin
– Castellated nut
– Belleville washer.

tmr2011-032-003_a

TYPICAL
1. Cotter pin
2. Castellated nut
3. Belleville washer

Remove wheel hub.

Wheel Hub Inspection
Check wheel hub for cracks or other damages.
Check inner splines for wear or other damages.
If any damage is detected on wheel hub, replace
it with a new one.

Wheel Hub Installation
The installation is the reverse of removal proce-
dure. However, pay attention to the following.
Install Belleville washer with its convex side out-
wards.
Tighten castellated nut to specification.

PART TORQUE

Castellated nut 205 N•m ± 15 N•m
(151 lbf•ft ± 11 lbf•ft)

NOTE: Tighten further castellated nut if required
to align grooves with drive shaft hole.
Install a NEW cotter pin.

tmr2011-032-005
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Subsection XX (FRONT DRIVE)

FRONT DRIVE SHAFT
Front Drive Shaft Removal
Lift and support vehicle.
Remove inner fender panel(s). Refer to BODY
subsection.
Remove the KNUCKLE. Refer to STEERING SYS-
TEM subsection.
Remove shock absorber lower bolt.
Lift and attach the following parts to make room.
– Shock absorber
– Upper suspension arm.
Strongly pull drive shaft out of differential.

vmr2012-036-002_a

PULL DRIVE SHAFT

Discard the stop ring at the end of the shaft.

Front Drive Shaft Inspection
Inspect the condition of boots. If there is any dam-
age or evidence of leaking lubricant, replace them.
Refer to DRIVE SHAFT BOOT in this subsection.
Check splines for excessive wear. Replace if nec-
essary.
NOTE: If the splines on plunging joint are worn, a
check of differential inner splines should be done.

Front Drive Shaft Installation
The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.
Install a NEW stop ring.

�

�������

TYPICAL
1. Stop ring

Apply XPS SYNTHETIC GREASE (P/N 293 550 010)
on the splines.
Ensure that wear ring is close to the differential.

DRIVE SHAFT BOOT
Drive Shaft Boot Removal
Remove FRONT DRIVE SHAFT. See procedure in
this subsection.
Remove drive shaft boot clamps.

REQUIRED TOOL

CV BOOT CLAMP PLIER (P/N 529 036 120)

529036120

Dislodge the large end of the boot.
Separate the joint from the shaft. Two procedures
can be done.

Without the Special Tool
Clamp joint housing in a vise.
Align shaft with joint.
Pull hard on shaft to remove from joint.
Remove boot from drive shaft.
Remove and discard the circlip. A new one is in-
cluded in the boot kit.

With the Special Tool
Place drive shaft in vice with the joint downward.
Install the tool on bearing.

REQUIRED TOOL

CV JOINT EXTRACTOR (P/N 529 036 005)

vmr2013-036 5















Subsection XX (REAR DRIVE)

REAR DRIVE
SERVICE TOOLS
Description Part Number Page

BACKLASH MEASUREMENT TOOL............................................. 529 035 665 ............................................. 9
CV BOOT CLAMP PLIER .............................................................. 529 036 120 ............................................. 5
CV JOINT EXTRACTOR................................................................. 529 036 005 ............................................. 6
SPANNER SOCKET ....................................................................... 529 035 649 ........................................... 11

SERVICE PRODUCTS
Description Part Number Page

LOCTITE 277 ................................................................................. 293 800 073 ........................................... 13
LOCTITE 648 (GREEN) .................................................................. 619 600 012 ............................................. 8
XPS SYNTHETIC GREASE............................................................. 293 550 010 ......................................... 4, 8
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Subsection XX (REAR DRIVE)

205 ± 15 N•m
(151 ± 11 lbf•ft)

XPS Synthetic
grease

NEW = Component must be replaced when removed.

NEW

NEW

NEW

NEW
XPS

Synthetic
grease

Hi-temp bearing grease
NLGI-2 or equivalent 

XPS Synthetic
grease

NEW

NEW

90 ± 5 N•m
(66 ± 4 lbf•ft)

NEW
22.5 ± 2.5 N•m
(17 ± 2 lbf•ft)

NEW

NEW

205 ± 15 N•m
(151 ± 11 lbf•ft)

NEW

Loctite
648 

Loctite
648

75 ± 5 N•m
(55 ± 4 lbf•ft)

XPS Synthetic
grease

Max models

Short models

XPS Synthetic
grease

XPS Synthetic
grease

XPS Synthetic
grease

vmr2013-037-002_a
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Subsection XX (REAR DRIVE)

PROCEDURES

WHEEL HUB
Wheel Hub Removal
Lift and support vehicle.
Remove the wheel.
Remove the following parts:
– Caliper mounting bolts (if applicable), refer to

BRAKES subsection
– Hub cap
– Cotter pin
– Wheel hub nut
– Belleville washer.

vmr2012-037-003_a

1. Caliper
2. Remove bolts

tmr2011-032-003_a

TYPICAL
1. Cotter pin
2. Wheel hub nut
3. Belleville washer

Remove wheel hub.

Wheel Hub Inspection
Remove disk from RH wheel hub as necessary.
Check wheel hub for cracks or other damages.
Check inner splines for wear or other damages.
If any damage is detected on wheel hub, replace
it with a new one.

vmr2012-037-004

Wheel Hub Installation
The installation is the reverse of removal proce-
dure. Pay attention to the following.
Apply XPS SYNTHETIC GREASE (P/N 293 550 010) on
drive shaft splines.
Install Belleville washer with its convex side out-
ward.

vmr2012-037-005_a

1. Wheel hub
2. Washer — Convex side here
3. Nut
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Subsection XX (REAR DRIVE)

PART TORQUE

Wheel hub nut 205 N•m ± 15 N•m
(151 lbf•ft ± 11 lbf•ft)

NOTE: If required, tighten castellated nut further
to align grooves with drive shaft hole.
Install a NEW cotter pin.

tmr2011-032-005

DRIVE SHAFT
Drive Shaft Removal

vmr2012-037-014_a

TYPICAL
1. Drive shafts

Lift and support vehicle.
Remove the wheel hub. See procedure in this
subsection.
Remove trailing arm. Refer to REAR SUSPEN-
SION.
Strongly pull drive shaft out of final drive.

Drive Shaft Inspection
Inspect the condition of boots. If there is any dam-
age or evidence of leaking lubricant, replace them.
Refer to DRIVE SHAFT BOOT.
Check shaft splines. Replace drive shaft if neces-
sary.
Check dust shield on drive shaft end. Replace if
necessary.

Drive Shaft Installation
The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.
Install a NEW stop ring.

������� �

TYPICAL
1. NEW stop ring

After drive shaft insertion in rear final drive, vali-
date if properly locked.

DRIVE SHAFT BOOT
Drive Shaft Boot Removal
Remove the drive shaft from vehicle. See proce-
dure in this subsection.
Remove drive shaft boot clamps using the follow-
ing tool:

TOOL

CV BOOT CLAMP PLIER
(P/N 529 036 120)

Dislodge the large boot end.
Separate the joint from the shaft. Two procedures
can be done.

Without the Special Tool
Clamp joint housing in a vise.
Align shaft with joint.
Pull hard on shaft to remove from joint.

vmr2013-037 5



























Subsection 01 (WHEELS AND TIRES)

WHEELS AND TIRES
SERVICE PRODUCTS
Description Part Number Page

LOCTITE 767 (ANTISEIZE LUBRICANT) ....................................... 293 800 070 ........................................... 2

100 N•m
(74 lbf•ft)

vmr2013-060-100_a
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Subsection 01 (WHEELS AND TIRES)

PROCEDURES

TIRES
WARNING

– Respect direction of rotation when applica-
ble.

– On 650 Models, do not rotate tires. The
front and rear rims and front and rear tires
have different sizes.

Tire Pressure

WARNING

Tire pressure greatly affects vehicle handling
and stability. Insufficient pressure may cause
tire to deflate and rotate on wheel. Excessive
pressure may burst the tire. Always follow
recommended pressure.

Check pressure when tires are cold before us-
ing the vehicle. Tire pressure changes with tem-
perature and altitude. Recheck pressure if one of
these conditions has changed.

TIRE PRESSURE FRONT REAR

MIN. 34.5 kPa (5 PSI)

MAX.
Use when total

load is greater than
131.5 kg (290 lb)

48.3 kPa (7 PSI)

Tire Inspection
Check tire for presence of slits, bulges, wear or
other damage. Replace if necessary.

Tire Replacement
Use an automotive tire changer to replace tires.

WARNING

– Replace tires only with the same type and
size as original tires.

– For unidirectional tread pattern, ensure
that the tires are installed in the correct
direction of rotation.

vmr2013-060-001_a

TYPICAL
1. Direction of rotation

WHEELS
Wheel Removal
Place vehicle on a level surface.
Apply parking brake.
Loosen nuts just enough to be able to unscrew
them once the vehicle will be off the ground.
Lift and support the vehicle.
Remove nuts, then remove wheel.

Wheel Inspection
Inspect wheel for wear or damage especially at
the mounting holes.

Wheel Installation
At installation, it is recommended to apply LOC-
TITE 767 (ANTISEIZE LUBRICANT) (P/N 293 800 070)
on threads.
Check if tires are unidirectional.

vmr2013-060-001_a

TYPICAL
1. Direction of rotation

Install wheel with the tire in the right direction of
rotation.
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Subsection 01 (WHEELS AND TIRES)

Tighten wheel lug nuts to the specified torque us-
ing the illustrated sequence.

WHEEL LUG NUTS

TORQUE 100 N•m ± 10 N•m
(74 lbf•ft ± 7 lbf•ft)

vmr2012-038-004_a

TIGHTENING SEQUENCE

NOTICE Always use the recommended
wheel nuts for the type of wheel. Using a
different nut could cause damages to the rim
or studs.

vmr2013-060 3

































Subsection 02 (STEERING SYSTEM)

STEERING SYSTEM
SERVICE TOOLS
Description Part Number Page

STEERING ALIGNMENT TOOL..................................................... 529 036 059 ........................................... 4

SERVICE TOOLS – OTHER SUPPLIER
Description Part Number Page

SMOOTHFLOW™ TAPERED TIP.................................................. 16 ga
#511 rtt-b

........................................... 5

SERVICE PRODUCTS
Description Part Number Page

LOCTITE 406 (GLUE)..................................................................... 293 800 100 ........................................... 5
LOCTITE 767 (ANTISEIZE LUBRICANT) ....................................... 293 800 070 ........................................... 10
PULLEY FLANGE CLEANER ......................................................... 413 711 809 ........................................... 5
XPS SYNTHETIC GREASE............................................................. 293 550 010 ........................................... 10
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Subsection 02 (STEERING SYSTEM)

650 Model

= Component must be replaced when removed.NEW

5 N•m
(44 lbf•in)

0,4 N•m
(4 lbf•in)

10 N•m
(89 lbf•in)

NEW

NEW

Synthetic 
grease

NEW

NEW

NEW

NEW

Loctite 
243NEW

Synthetic 
grease

NEW

Synthetic 
grease

NEW

Loctite 
770

NEW

31,5 N•m
(23 lbf•ft)

31,5 N•m
(23 lbf•ft)

24,5 N•m
(18 lbf•ft)

24,5 N•m
(18 lbf•ft)

24,5 N•m
(18 lbf•ft)

24,5 N•m
(18 lbf•ft)

72,5 N•m
(53 lbf•ft)

72,5 N•m
(53 lbf•ft)

24,5 N•m
(18 lbf•ft)

72,5 N•m
(53 lbf•ft)

vmr2013-061-100_a
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Subsection 02 (STEERING SYSTEM)

GENERAL
The procedures described below are the same for
the RH and LH sides, unless otherwise instructed.

ADJUSTMENT

STEERING ALIGNMENT
1. On X mr 1000, put ACS setting to 3.
2. Place vehicle on a level surface.
3. Check pressure in each tire. Adjust to recom-

mended pressure.
4. Position and secure handlebar in the straight

ahead position.
5. Remove two wheel nuts on the LH rear wheel

and install the steering alignment tool.

REQUIRED TOOL

STEERING ALIGNMENT
TOOL (P/N 529 036 059)

6. Place a carefully aligned rope around all four
tires using an elastic, link both ends together.

NOTE: The rope must be placed at the center of
the wheels.
7. Lift and secure vehicle off the ground so that

the suspension is fully extended.
8. Rotate the front wheel to position the align-

ment tool level with the rope. Ensure rope
passes over the spacer blocks on the align-
ment tool.

vmr2008-068-006_a

1. Steering adjustment tool
2. Angle gauge or level

9. At the LH front of wheel, near the front of the
rim, pull on the rope so that it does not touch
the first spacer block on the alignment tool.

vmr2008-068-005_a

TYPICAL

10. Slowly move rope back until it just makes con-
tact with both spacers.

NOTE: Ensure rope remains in this position as
you carry out the following steps.

vmr2008-068-007

TYPICAL

11. Measure the distance between the rope and
the rim, at the front and at the rear of the
wheel rim.

vmr2008-068-008

TYPICAL — FRONT OF WHEEL
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Subsection 02 (STEERING SYSTEM)

vmr2008-068-009

TYPICAL — REAR OF WHEEL

12. Calculate the difference between the front
and rear measurements and compare with
following specifications.

SPECIFICATION

0 mm to 3 mm (0 in to .118 in) toe-in

13. If the wheel toe measurement is out of spec-
ification, carry out the following:
13.1 Loosen tie-rod end lock nuts.
13.2 Adjust tie-rod length.

NOTE: For a toe-in adjustment, the dis-
tance must be longer at the front of the
wheel. Lengthen tie-rod to increase toe-in,
and vise-versa.

WARNING

The maximum unengaged tie-rod
length must not exceed 32 mm (1.26 in)
Tie rod unengaged length must be the
same at both ends of the tie-rod.

tmr2011-034-107_a

TYPICAL
A. Maximum tie-rod end length

13.3 Tighten tie-rod end lock nuts to specifica-
tion.

TIGHTENING TORQUE

Tie-rod end
locking nut

34 N•m ± 2 N•m
(25 lbf•ft ± 1 lbf•ft)

14. Repeat procedure for other front wheel.

PROCEDURES

HANDLEBAR GRIP
Handlebar Grip Removal
1. Loosen the screw at the end of handlebar grip.
2. Remove the handlebar grip cap.
3. Cut and remove the handlebar grip.

Handlebar Grip Installation
1. Remove all rubber residues of the old grip be-

fore installing the new.
2. Clean the handlebar with PULLEY FLANGE

CLEANER (P/N 413 711 809) or alcohol to remove
any greasy matter on it.

3. Install handlebar grip by blowing compressed
air between handle grip and handlebar.

4. Install a SMOOTHFLOW™ TAPERED TIP
(P/N 16 GA #511 RTT-B) from EFD Inc on a
bottle of LOCTITE 406 (GLUE) (P/N 293 800 100).

5. Lift a part of the grip using a small screwdriver
and inject glue (about 4 spots per side).

NOTE: The glue dries quickly. Do not apply it be-
fore installing grip.
6. Apply pressure on the grip for approximately

30 seconds to set the glue.
7. Install the handlebar grip cap and torque screw

0.4 N•m (3.5 lbf•in).

HANDLEBAR COVER
Handlebar Cover Removal
650 Model
Pull on plastic handlebar cover to remove it from
the handlebar.

1000 Model
Undo Velcro.

Handlebar Cover Inspection
Check covers for cracks or other damages. Re-
place if necessary.

Handlebar Cover Installation
The installation is the reverse of removal proce-
dure.

vmr2013-061 5









































































Subsection XX (FRONT SUSPENSION)

GENERAL
The procedure explained below is the same for
the RH and LH sides unless otherwise noted.

PROCEDURES

SHOCK ABSORBER
Shock Absorber Removal
1. Safely lift and support the vehicle of the ground.
2. Remove bolts and nuts retaining shock ab-

sorber.

vmr2012-040-001_a

TYPICAL - SOME PARTS REMOVED FOR CLARITY
1. Upper bolt
2. Lower bolt

3. Remove shock absorber.

Shock Absorber Inspection
Remove spring from shock absorber. Refer to
SPRINGS in this subsection.
Secure the end of shock body in a vise with its rod
upward.

+,�-�.+

,

TYPICAL
1. Clamp here

NOTICE Do not clamp directly on shock
body.

Extend and compress the piston several times
over its entire stroke. Check that it moves
smoothly and with uniform resistance with its
rod upward.
Check the following conditions that will denote a
defective shock:
– 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.
Replace if any faults are present.

Shock Absorber Installation
The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.
Install shock absorber bolts from front towards
rear of vehicle.
Tighten shock absorber bolts to specification.

TORQUE

Upper shock absorber
bolt

61 N•m ± 9 N•m
(45 lbf•ft ± 7 lbf•ft)

Lower shock absorber
bolt

73 N•m ± 7 N•m
(54 lbf•ft ± 5 lbf•ft)

SHOCK ABSORBER BUSHINGS
Refer to SHOCK ABSORBER BUSHINGS in
REAR SUSPENSION subsection for complete
procedures.

SPRINGS
Refer to SPRINGS in REAR SUSPENSION subsec-
tion for complete procedures.

LOWER SUSPENSION ARM
Lower Suspension Arm Removal
1. Safely lift and support the vehicle off the

ground.
2. Remove wheel, refer to WHEELS AND TIRES

subsection.
3. Remove bolt and nut securing lower ball joint to

knuckle.
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Subsection XX (FRONT SUSPENSION)

vmr2012-040-002_a

1. Ball joint nut

4. Remove bolts and nuts securing suspension
arm to frame.

vmr2012-040-003_a

1. Suspension arm bolts

5. Remove suspension arm.

vmr2012-040-004_a

MOVE OUTWARDS

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

Lubricate suspension arm. Refer to PERIODIC
MAINTENANCE PROCEDURES subsection.
Tighten ball joint nut to specification.

TORQUE

Nut securing ball joint
to knuckle

48 N•m ± 6 N•m
(35 lbf•ft ± 4 lbf•ft)

Perform steering alignment procedure. Refer to
STEERING ALIGNMENT subsection.

UPPER SUSPENSION ARM
Upper Suspension Arm Removal
1. Safely lift and support the vehicle off the

ground.
2. Remove wheel, refer to WHEELS AND TIRES

subsection.
3. Remove fasteners retaining brake hose to vehi-

cle.

vmr2012-040-005_a

BRAKE HOSE FASTENERS (2X)

4. Remove and discard cotter pin retaining ball
joint.
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Subsection XX (REAR SUSPENSION)

REAR SUSPENSION
SERVICE TOOLS
Description Part Number Page

SPRING COMPRESSOR ............................................................... 529 036 184 ........................................... 5

SERVICE PRODUCTS
Description Part Number Page

SUSPENSION GREASE................................................................. 293 550 033 ........................................... 9
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Subsection XX (REAR SUSPENSION)

TRAILING ARMS AND ANTI-SWAY BAR

NEW

= Component must be replaced when removed.NEW

24.5 ± 3.5 N•m
(18 ± 3 lbf•ft)

NEW

NEW

3.0 ± 0.5 N•m
(27 ± 4 lbf•in)

225 ± 10 N•m
(166 ± 7 lbf•ft)

255 ± 10 N•m
(188 ± 7 lbf•ft)

Suspension
grease

Suspension
grease

Suspension
grease

3.0 ± 0.5 N•m
(27 ± 4 lbf•in)

NEW

3.0 ± 0.5 N•m
(27 ± 4 lbf•in)

4.5 ± 0.5 N•m
(40 ± 4 lbf•in)

Suspension
grease

Suspension
grease

Suspension
grease

Suspension
grease

Suspension
grease

61 ± 9 N•m
(45 ± 7 lbf•ft)

4.5 ± 0.5 N•m
(40 ± 4 lbf•in)

90° from
arm axis

3.0 ± 0.5 N•m
(27 ± 4 lbf•in)

Suspension
grease

vmr2013-042-100_a
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Subsection XX (REAR SUSPENSION)

GENERAL
The procedure described below is the same for
the RH and LH sides, unless otherwise instructed.

PROCEDURES

SHOCK ABSORBERS
Shock Absorber Removal
1. Safely lift and support the vehicle off the

ground.
2. Remove bolts and nuts retaining shock ab-

sorber.

vmr2012-041-001_a

SOME PARTS REMOVED FOR CLARITY
1. Shock absorber bolts

3. Remove shock absorber.

Shock Absorber Inspection
Remove spring from shock absorber. Refer to
SPRINGS in this subsection.
Secure the end of shock body in a vise with its rod
upward.

�������

�

TYPICAL
1. Clamp here

NOTICE Do not clamp directly on shock
body.

Extend and compress the piston several times
over its entire stroke. Check that it moves
smoothly and with uniform resistance with its
rod upward.
Check the following conditions that will denote a
defective shock:
– 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.
Replace if any faults are present.

Shock Absorber Installation
The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.
For shock absorber with remote reservoir, posi-
tion damping adjuster as illustrated.

vmr2012-041-002_a

TYPICAL
1. Damping adjuster

Tighten shock absorber nuts to specification.

TORQUE

Shock absorber nuts 61 N•m ± 9 N•m
(45 lbf•ft ± 7 lbf•ft)

SHOCK ABSORBER BUSHINGS
Shock Absorber Bushing Replacement
All Shock Absorbers Except HPG
1. Remove shock absorber from vehicle. Refer to

SHOCK ABSORBERS in this subsection.
2. Install shock absorber on a press.
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Subsection XX (REAR SUSPENSION)

3. Use an appropriate socket to push bushing.

tmr2011-036-021

TYPICAL

4. Remove bushing from shock absorber.

tmr2011-036-020

TYPICAL

5. Install a NEW bushing as the reverse of re-
moval.

6. Install shock absorber on vehicle.

HPG Shock Absorber (without Remote
Reservoir)
1. Remove shock absorber from vehicle. Refer to

SHOCK ABSORBERS in this subsection.
2. Install shock absorber on a press.
3. Use an appropriate socket to push inner bush-

ing.
4. Remove outer bushings.

vmr2012-041-020_a

TYPICAL
1. Inner bushing
2. Outer bushing

5. Install NEW bushings as the reverse of re-
moval.

6. Install shock absorber on vehicle.

SPRINGS
Spring Removal
1. Remove shock absorber from vehicle. Refer to

SHOCK ABSORBERS in this subsection.
2. Use SPRING COMPRESSOR (P/N 529 036 184).

529036184

3. Place the tool in a vise.
4. Position the shock absorber in the tool.
5. Install the spring compressor pins.
6. Tighten spring remover screw until the spring is

sufficiently compressed to remove spring cap.
7. Remove spring cap from shock absorber.
8. Release spring remover screw.
9. Remove spring from shock absorber.

Spring Inspection
Inspect the spring for damage.
Replace if necessary.

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

vmr2013-042 5



Subsection XX (REAR SUSPENSION)

on applicable models, install spring cap opening at
180° from spring stopper opening.

tmr2011-036-013_a

CAP OPENING AT 180°

ANTI-SWAY BAR
Anti-Sway Bar Removal
1. Safely lift and support the vehicle off the

ground.
2. Remove rear wheels, refer to WHEELS AND

TIRES subsection.
3. Refer to EXHAUST SYSTEM and remove:

– Muffler
– Y-Exhaust pipe.

4. Remove the following inner heat shield.

vmr2012-041-003_a

SOME PARTS REMOVED FOR CLARITY
1. Inner heat shield

5. Detach anti-sway bar from link arm (both sides).

vmr2012-041-004_a

SOME PARTS REMOVED FOR CLARITY
1. Bolt securing anti-sway bar

6. Remove bolts and nuts securing anti-sway bar
to frame (both sides).

vmr2012-041-005_a

SOME PARTS REMOVED FOR CLARITY
1. Bolts securing anti-sway bar

7. Remove anti-sway bar bushing holders (both
sides).

vmr2012-041-006_a

1. Anti-sway bar bushing holder

8. Remove anti-sway bar.

6 vmr2013-042

























































Subsection XX (AIR CONTROLLED SUSPENSION (ACS))

AIR CONTROLLED SUSPENSION (ACS)
SERVICE TOOLS
Description Part Number Page

FLUKE 115 MULTIMETER ............................................................ 529 035 868 ..................... 9, 12–15, 18–19
OETIKER PLIERS........................................................................... 295 000 070 ........................................... 20
SPRING REMOVER....................................................................... 529 036 007 ........................................... 21

SERVICE PRODUCTS
Description Part Number Page

LOCTITE 592 (PIPE SEALANT) ..................................................... 293 800 018 ...............................10, 12, 17
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Subsection XX (AIR CONTROLLED SUSPENSION (ACS))

53 N•m
(39 lbf•ft)

ACS solenoid 
release valve

ACS 
compressor

Loctite 592
(pipe sealant) 

Loctite 592
(pipe sealant) 

Loctite 592
(pipe sealant) 

Front 

19 N•m
(168 lbf•in)

6 N•m
(53 lbf•in)

vmr2013-065-101_a
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Subsection XX (AIR CONTROLLED SUSPENSION (ACS))

GENERAL
Be careful while manipulating nylon hoses, they
must not be kinked.

CAUTION Always wear safety goggles
when working with pressurized air system.

CAUTION The ACS suspension system
may be under high pressure (up to 6 bar
(85 PSI)). Release air pressure prior to work-
ing on the system. Refer to RELEASING AIR
PRESSURE IN SYSTEM FOR SERVICING.

SYSTEM DESCRIPTION
(FEATURES)
The ACS suspension automatically keeps air pres-
sure constant with changing rider weights or loads
applied. The system can be adjusted on the fly to
suit rider's preferences.
NOTE: The ACS suspension is functional but will
NOT self-adjust unless the engine is running, even
when key switch is set to on or is on with lights.
The multifunction gauge indicates suspension set-
ting as follows.

1

2

tmo2013-003-001_b

1. AIR_SUSP displayed
2. Actual setting

Refer to the following table to know the ACS pres-
sure related to multifunction gauge setting.

ACS SUSPENSION SETTINGS

SETTING RIDING
COMFORT RIDING CONDITION

ACS 1 Softest

ACS 2 Soft
Trail riding

ACS SUSPENSION SETTINGS

SETTING RIDING
COMFORT RIDING CONDITION

ACS 3 Semi-soft

ACS 4 Semi-firm
Trail riding with cargo

ACS 5
Firm with

high ground
clearance

ACS 6
Firmest with
high ground

clearance

Deep mud riding

Changing ACS Setting
To change the ACS setting proceed as follows:
Press MODE (M) button to display AIR_SUSP.

1

2

tmo2013-003-001_b

1. AIR_SUSP displayed
2. Actual setting

Press and release ACS button until the requested
setting is displayed.

vmo2012-005-001_d

TYPICAL
1. ACS button
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Subsection XX (BRAKES)

BRAKES
SERVICE TOOLS
Description Part Number Page

ECM ADAPTER TOOL................................................................... 529 036 166 ........................................... 13

SERVICE PRODUCTS
Description Part Number Page

XPS BRAKES AND PARTS CLEANER ........................................... 219 701 705 ........................................... 16
XPS SYNTHETIC GREASE............................................................. 293 550 010 ........................................... 15
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Subsection XX (BRAKES)

OUTLANDER (FRONT CIRCUIT)
All Except CE Models

= Component must be replaced when removed. NEW 

To rear circuit 

61 ± 9 N•m 
(45 ± 7 lbf•ft) 

5.5 ± 1.5 N•m 
(49 ± 13 lbf• in ) 

28.5 ± 1.5 N•m 
(21 ± 1 lbf•ft) 

33.5 ± 3.5 N•m 
(25 ± 3 lbf•ft) 

28.5 ± 1.5 N•m 
(21 ± 1 lbf•ft) 

28.5 ± 1.5 N•m 
(21 ± 1 lbf•ft) 

61 ± 9 N•m 
(45 ± 7 lbf•ft) 

33.5 ± 3.5 N•m 
(25 ± 3 lbf•ft) 

28.5 ± 1.5 N•m 
(21 ± 1 lbf•ft) 

NEW 

NEW 

NEW 

NEW 

NEW NEW NEW NEW NEW 

NEW 

NEW 

NEW

NEW

vmr2012-042-100_a
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Subsection XX (BRAKES)

GENERAL
WARNING

Always check brake system operation after
removing or servicing a brake component.

NOTICE Avoid spilling brake fluid on plastic,
rubber or painted parts. Protect these parts
with a rag when servicing brake system.

NOTE: Sealing washers must be discarded and
replaced with new ones every time a Banjo bolt
is unscrewed.
NOTE: Always clean the area around a brake com-
ponent before servicing.

SYSTEM DESCRIPTION
A disc brake system with twin-piston sliding
calipers is used.

Disc Brake Configurations
OUTLANDER

NUMBER OF DISC BRAKES
MODELS

FRONT REAR

All models 2 1

RENEGADE

NUMBER OF DISC BRAKES
MODELS

FRONT REAR

All except CE
models 2 2

CE models 2 1

Brake Controls and Circuit
Configurations

OUTLANDER

MODELS LH BRAKE
LEVER BRAKE PEDAL

All except CE
models

Controls front
and rear brakes

Controls rear
brakes

CE models Controls front
and rear brakes

Controls front
and rear brakes

RENEGADE

MODELS LH BRAKE
LEVER

RH BRAKE
LEVER

BRAKE
PEDAL

All except
CE models

Controls
rear brakes

Controls
front

brakes

Controls
rear brakes

CE models Controls
rear brakes

Controls
front

brakes

Controls
front and

rear brakes

INSPECTION

BRAKE SYSTEM PRESSURE
VALIDATION
Required Tools
Use an appropriate compression force gauge such
as MARK-10 EG-200 and a ruler.

tmr2011-037-110

TYPICAL

Brake Lever Verification
NOTE: Do not pump up the brakes repeatedly be-
fore doing the validation.
1. Position force gauge perpendicularly on brake

lever edge.
2. Position a ruler perpendicularly to handlebar

grip.
3. Push brake lever at distance A from handlebar

grip using force gauge.

vmr2013-044 11

















Subsection 07 (BRAKES)

BRAKES
SERVICE TOOLS
Description Part Number Page

ECM ADAPTER TOOL................................................................... 529 036 166 ........................................... 8

SERVICE PRODUCTS
Description Part Number Page

XPS BRAKES AND PARTS CLEANER (USA)................................. 219 701 705 ........................................... 11
XPS SYNTHETIC GREASE............................................................. 293 550 010 ........................................... 9
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Subsection 07 (BRAKES)

OUTLANDER (FRONT CIRCUIT)
650

NEW

NEW

= Component must be replaced when removed.NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

28,5 N•m
(21 lbf•ft)

5,5 N•m
(49 lbf•in)

61 N•m
(45 lbf•ft)

33,5 N•m
(25 lbf•ft)

28,5 N•m
(21 lbf•ft)

To rear circuit

33,5 N•m
(25 lbf•ft)

61 N•m
(45 lbf•ft)

28,5 N•m
(21 lbf•ft)

28,5 N•m
(21 lbf•ft)

4,5 N•m
(40 lbf•in)

4,5 N•m
(40 lbf•in)

4,5 N•m
(40 lbf•in)

4,5 N•m
(40 lbf•in)

4,5 N•m
(40 lbf•in)

4,5 N•m
(40 lbf•in)

4,5 N•m
(40 lbf•in)

vmr2013-066-100_a
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Subsection 07 (BRAKES)

GENERAL
WARNING

Always check brake system operation after
removing or servicing a brake component.

NOTICE Avoid spilling brake fluid on plastic,
rubber or painted parts. Protect these parts
with a rag when servicing brake system.

NOTE: Sealing washers must be discarded and
replaced with new ones every time a Banjo bolt
is unscrewed.
NOTE: Always clean the area around a brake com-
ponent before servicing.

SYSTEM DESCRIPTION
A disc brake system with twin-piston sliding
calipers is used.

Disc Brake Configurations
FRONT REAR

2 1

Brake Controls and Circuit
Configurations

MODELS LH BRAKE
LEVER BRAKE PEDAL

650 Controls front
and rear brakes

Controls rear
brakes

1000 Controls front
and rear brakes

Controls front
and rear brakes

INSPECTION

BRAKE SYSTEM PRESSURE
VALIDATION
Required Tools
Use an appropriate compression force gauge such
as MARK-10 EG-200 and a ruler.

tmr2011-037-110

TYPICAL

Brake Lever Verification
NOTE: Do not pump up the brakes repeatedly be-
fore doing the validation.
1. Position force gauge perpendicularly on brake

lever edge.
2. Position a ruler perpendicularly to handlebar

grip.
3. Push brake lever at distance A from handlebar

grip using force gauge.

vmr2012-042-006_a

A. Distance from handlebar (refer to table)

4. Read load recorded by the force gauge.
5. Load reading must be as per the following table.

BRAKE LEVER VERIFICATION

LEVER DISTANCE
A

MINIMUM
LOAD

LH side lever 25 mm (1 in) 160 N (36 lbf)

6. If load reading is not in accordance with the
specification:
6.1 Perform a brake system inspection and

cleaning.
6.2 Bleed brake system.

vmr2013-066 7















Subsection XX (BODY (OUTLANDER))

BODY (OUTLANDER)
SERVICE TOOLS
Description Part Number Page

OETIKER PLIERS........................................................................... 295 000 070 ........................................... 12
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Subsection XX (BODY (OUTLANDER))

BODY PARTS NOMENCLATURE (SHORT MODEL)

1 2 3 4 5 6

7

8910

11

12

13

14

15

16
17

vmr2013-045-106_a

1. Gauge support
2. Console
3. Seat
4. Rear top panel (under rear rack)
5. Rear rack
6. Rear bumper
7. Rear storage compartment
8. Footrest panel
9. Side panel
10. Inner fender panels

11.Front bumper
12.Hood
13.Front rack
14.Front fascia
15.Rear fascia
16.Rear fender
17.Front fender
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Subsection XX (FRAME)

FRAME
SERVICE TOOLS – OTHER SUPPLIER
Description Part Number Page
BLIND THREADED INSERT INSTALLER....................................... model 9600 ........................................... 3
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Subsection XX (FRAME)

61 ± 9 N•m
(45 ± 7 lbf•ft)

24.5 ± 3.5 N•m
(18 ± 3 lbf•ft)

61 ± 9 N•m
(45 ± 7 lbf•ft)

31.5 ± 3.5 N•m
(23 ± 3 lbf•ft)

31.5 ± 3.5 N•m
(23 ± 3 lbf•ft)

Upper frame
support (welded)

Lower frame
support

Renegade
series

24.5 ± 3.5 N•m
(18 ± 3 lbf•ft)

24.5 ± 3.5 N•m
(18 ± 3 lbf•ft)

Trailer hitch

Final drive protector

Outlander
series

24.5 ± 3.5 N•m
(18 ± 3 lbf•ft)

Footrest bracket

Rear frame
extension

Front bumper
support

24.5 ± 3.5 N•m
(18 ± 3 lbf•ft)

Max 
Models

24.5 ± 3.5 N•m
(18 ± 3 lbf•ft)

24

vmr2013-047-001
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Subsection XX (FRAME)

PROCEDURES

FRAME
Frame Inspection
Check frame for bending, cracks, weld damages
or any other damage. Replace frame as neces-
sary.

Frame Welding
No welding should be done on frame except if
mentioned or required on an approved BRP Bul-
letin.

Frame Insert Replacement
To install a new blind threaded insert, use the fol-
lowing tool: BLIND THREADED INSERT INSTALLER
(P/N MODEL 9600) from Textron. See their web
site at: www.textronfasteningsystems.com.

tmr2011-039-004

After insert installation, ensure insert can hold the
torque applied to the screw it retains and measure
the compressed length of the frame insert. Oth-
erwise, install a new insert.

INSERT COMPRESSED
LENGTH

Insert for M6 bolt 9 mm ± 0.5 mm
(.354 in ± .02 in)

Insert for M8 bolt 11.5 mm ± 0.5 mm
(.453 in ± .02 in)

vmr2012-044-002_a

INSERT FOR M6 BOLT SHOWN
A. 9 mm ± 0.5 mm (.354 in ± .02 in)

Frame Replacement
Blind threaded inserts are not installed on replace-
ment frames. Make sure to order enough inserts
when replacing frame. Refer to ELECTRONIC
PARTS CATALOG.

vmr2013-047 3























































Section 08 TECHNICAL SPECIFICATIONS
Subsection 01 (OUTLANDER SERIES X mr (650/1000))

DIMENSIONS
650 2 250 mm (88.58 in)

Overall length
1000 2 460 mm (97 in)
650 1 180 mm (46.5 in)

Overall width
1000 1 270 mm (50 in)
650 800 mm (31.5 in)

Handlebar overall width
1000 780 mm (30.7 in)
650 1 136 mm (44.75 in)

Overall height
1000 1 168 mm (46 in)

650 1 295 mm (51 in)
Wheelbase

1000 1 499 mm (59 in)
Front 945 mm (37 in)

650
Rear 925 mm (36 in)
Front 1 035 mm (40.75 in)

Wheel track
1000

Rear 1 000 mm (39.5 in)
650 298 mm (11.75 in)

Ground clearance
1000 335 mm (13.19 in)

WEIGHT AND LOADING CAPACITY
650 Dry (No Liquids) 397 kg (874 lb)Inside North

America 1000 Dry (No Liquids) 448 kg (988 lb)
650 Dry (No Liquids) 399 kg (880 lb)Dry weight Outside

North
America 1000 Dry (No Liquids) 448 kg (988 lb)

650 48/52
Weight distribution (front/rear)

1000 48/52
Rear rack 90 kg (200 lb)
Rear storage compartment loading capacity 10 kg (22 lb)
Total vehicle load allowed (including driver, passenger, all other loads and added
accessories) 189 kg (417 lb)

Inside North
America 611 kg (1,347 lb)

650
Outside North
America 620 kg (1,367 lb)

Inside North
America 703.5 kg (1,551 lb)

Gross vehicle weight rating

1000
Outside North
America 705 kg (1,554 lb)

Towing capacity 590 kg (1,300 lb)
Tongue capacity 23 kg (50 lb)

vmr2013-068 11
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