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The 2009 Can-Am Outlander 650 XT represents a pivotal era in the evolution of the All-Terrain Vehicle (ATV). As
part of the Generation 1 (G1) Outlander family, the 650 XT model balanced the raw power of the larger 800cc
variants with the agility and efficiency required for both utility and recreational trail riding. For technical
professionals, mechanics, and dedicated owners, maintaining this machine requires more than a superficial
understanding of its components; it demands a deep dive into the Rotax engineering, the Surrounding Spar
Technology (SST) frame, and the complex Electronic Fuel Injection (EFI) systems that define the BRP (Bombardier
Recreational Products) legacy.

1. Technical Architecture of the Rotax 650cc EFI Engine

At the heart of the 2009 Outlander 650 XT lies the Rotax 650cc V-twin engine. This liquid-cooled, SOHC, 4-valve
per cylinder powerplant was engineered to provide a linear power curve while maintaining high torque at lower
RPMs. Understanding the mechanical nuances of this engine is crucial for effective servicing.

V-Twin Configuration and Thermodynamics

The 80-degree V-angle of the cylinders is a strategic engineering choice. Unlike a 90-degree V-twin which offers
perfect primary balance, the 80-degree configuration allows for a more compact engine footprint, fitting tighter
within the SST frame. This compactness contributes to a lower center of gravity and better mass centralization.
However, this design necessitates precise counterbalancing to mitigate secondary vibrations. Mechanics must
ensure that during any internal engine work, the counterbalance shaft timing is aligned perfectly with the crankshaft
to prevent catastrophic harmonic resonance at high RPMs.

Electronic Fuel Injection (EFI) System

The 2009 model utilizes a Siemens VDO EFI systemfeaturing a 46mm throttle body. This system employs various
sensors to maintain the stoichiometric ratio (14.7:1) under varying altitudes and temperatures. Key sensors include:

« MAP (Manifold Absolute Pressure) Sensor: Measures engine load.

« |AT (Intake Air Temperature) Sensor: Adjusts fuel density calculations based on air temperature.

¢ CPS (Crankshaft Position Sensor): Dictates ignition timing and fuel injection pulses.

e TPS (Throttle Position Sensor): Relays the rider's input to the ECU.
Calibration of the TPS is a common maintenance requirement. If the ECU receives an incorrect voltage at idle
(typically 0.6V to 0.7V), the machine may suffer from erratic idling or stalling when coming to a stop.

2. Drivetrain and Transmission Engineering

The Outlander 650 XT utilizes a Continuously Variable Transmission (CVT) with a sub-transmission for High,
Low, Neutral, Reverse, and Park. The XT package specifically includes the Visco-Lokt front differential, which is
a hallmark of Can-Am’s traction management.

The CVT Mechanism

The CVT system relies on a centrifugal primary clutch and a load-sensing secondary clutch. Technical



maintenance of the CVT involves inspecting the "one-way bearing" located on the primary clutch. This bearing
provides the engine braking effect; if it seizes or loses lubrication (using specialized Isoflex Topas NB 52 grease),
the ATV will fail to shift gears smoothly or may creep forward at idle.

Visco-Lok Differential Dynamics

The Visco-Lok system is a purely mechanical, speed-sensing differential. Unlike electronic locking differentials, it
uses a pump and a clutch pack. When one front wheel spins significantly faster than the other, an internal pump
creates pressure that compresses the clutch pack, progressively locking the two wheels together. For the 2009 650
XT, using the correct 75W-90 Synthetic Gear Oilis non-negotiable to ensure the clutch plates engage without
excessive heat or slippage.

3. Comprehensive Maintenance Intervals and Specifications

To ensure the longevity of the 650 XT, a rigorous maintenance schedule must be followed. The following table
outlines the critical service points for the 2009 model based on standard operating conditions.



Component

Engine Oil & Filter

Valves

CVT Belt

Gearbox Oil

Differential Qil (Front)

Air Filter

Coolant

Service Action

Replace

Inspection/Adjustment

Inspection/Cleaning

Replace

Replace

Inspect/Clean

Flush/Replace

Interval (Hours/Miles)

50 Hours / 1,000 Miles

100 Hours / 2,000 Miles

50 Hours

100 Hours

100 Hours

Every 10-20 Hours

2 Years

4. Step-by-Step Oil Change and Lubrication Procedure

Recommended Fluid/Part

BRP XPS Synthetic 5W-40

Intake: 0.10mm | Exhaust:
0.15mm

BRP OEM Drive Belt

75W-140 Synthetic Gear Oil

75W-90 Synthetic (Visco-
Lok compatible)

High-flow foam filter with oil

Long-life Ethylene Glycol
(Silicate-free)

Performing a professional-grade oil change on the 2009 Outlander 650 XT involves more than just draining fluid. It

is an opportunity to inspect the engine's health via magnetic drain plugs and filter debris.

Required Tools and Materials

e 13mm Socket (for drain plug)
e 8mm Socket (for oil filter cover)

e Torque Wrench

New BRP Oil Filter (or equivalent HF152)

« New O-ring for the filter cover

The Procedure

2.1 Quarts (2.0 Liters) of 5W-40 Synthetic Oil

1. Engine Warm-up: Run the engine for 5 minutes to suspend contaminants in the oil and lower its viscosity for

a more complete drain.

2. Drainage: Locate the 13mm drain plug on the bottom of the crankcase. Inspect the magnetic tip for large

metal shards, which could indicate bearing failure. Small amounts of "fuzz" are normal.

3. Filter Replacement: Remove the three 8mm bolts on the oil filter cover (located on the right side of the
engine). Remove the old filter. Note the orientation of the filter—the open end with the rubber seal must face inward.
4. Sealing: Replace the O-ring on the cover. Lubricate the O-ring with fresh oil to prevent pinching during

installation. Torque the cover bolts to 10 N-m (89 Ibf-in).

5. Refilling: Add 2.0L of oil. Start the engine and let it idle for 30 seconds to fill the filter cavity. Shut off, wait 5
minutes, and check the dipstick level. Do not overfill, as this can lead to oil aeration and foaming.

5. Electrical System Troubleshooting: The 20A Fuse Issue

A frequent technical challenge reported by 2009 Outlander 650 XT owners involves the 20-amp fuse blowing

intermittently or immediately upon turning the ignition key. This fuse typically protects the 4WD actuator, the winch
contactor, and the 12V accessory outlet.



Diagnostic Workflow for Electrical Shorts

When the 20A fuse pops, use the following systematic approach to isolate the fault:

* Step 1: The 4WD Actuator. Disconnect the electrical connector at the front differential. If the fuse no longer
blows when the key is turned, the internal solenoid or motor of the 4WD actuator is shorted.

e Step 2: Winch Contactor. The XT model comes standard with a BRP/Warn winch. The contactor (solenoid) is
often mounted near the front radiator or under the seat. Inspect the large gauge wires for rubbing against the frame.
A pinched wire here will cause a massive current draw.

e Step 3: 12V Accessory Outlet. Mud and water often collect in the cigarette-lighter style outlet. Clean the
interior of the outlet and ensure no debris is bridging the center pin to the grounded housing.

e Step 4: Wiring Harness Friction. Inspect the wiring harness where it passes through the steering stem area.
Constant movement during steering can chafe the insulation, leading to intermittent grounding against the SST
frame.

6. The SST Frame and Suspension Maintenance

The Surrounding Spar Technology (SST)frame was a revolutionary design that reduced the number of welds
and parts compared to traditional ladder frames. However, it requires specific inspection points.

Frame Integrity

Because the SST frame is a single large spar, it can act as a "skid plate" itself. Check the bottom of the spar for
deep gouges or dents. Significant deformation can misalign the engine and gearbox, leading to premature CVT belt
weatr. It is highly recommended to install a full-body aluminum or HDPE skid plate to protect the central spar.

Suspension Bushings and Greasing

The 2009 XT features MacPherson strut front suspension and Torsional Trailing arm Independent (TTI) rear
suspension. The TTI rear suspension is unique because it allows the rear wheels to move straight up and down
rather than in a butterfly motion, improving stability. Use a high-quality Moly-greaseon the grease zerks located on
the TTI pivots and front A-arms every 500 miles. Neglecting these points results in the "Can-Am Squeak" and
eventually requires a costly bushing replacement.

7. Performance Calibration and Comparisons

When comparing the 2009 650 XT to its peers, its power-to-weight ratio is its primary advantage. The following
table compares the 650 XT to the 500 and 800 models of the same year to provide context for performance tuning.



Feature Outlander 500 XT Outlander 650 XT Outlander 800R XT
Engine Type 499cc V-Twin 649.6¢c V-Twin 799.9cc V-Twin
Horsepower (Approx) 40 HP 60 HP 71 HP

Torque (Ib-ft) 31 44 52

Weight (Dry) 635 Ibs 639 Ibs 647 lbs

Towing Capacity 1,300 Ibs 1,300 Ibs 1,300 lbs

For users looking to enhance performance, the 650cc engine responds exceptionally well to clutch recalibration
kits. By changing the primary spring and flyweights, owners can adjust the engagement RPM to better suit larger
tires (e.g., 27" or 28" mud tires) without bogging down the engine.

8. Case Study: Solving the Overheating Phenomenon

A common issue in the 2009 Outlander series is engine overheating during low-speed, high-load tasks. This is
rarely a failure of the water pump; rather, it is usually a maintenance-related airflow issue.

The "Mud-Clogged Radiator" Syndrome

Because the radiator is mounted relatively low in the G1 chassis, it is prone to collecting mud. Even if the front of
the radiator looks clean, the "sandwich" area between the oil cooler and the radiator often traps debris. Technical
Solution:Remove the front plastic grill and use a low-pressure garden hose to flush the radiator from the engine
side outwards. Never use a high-pressure washer, as it will fold the delicate aluminum fins, permanently reducing
cooling efficiency.

Coolant Chemistry

The Rotax engine uses aluminum components extensively. Using a coolant with silicates will cause premature wear
on the water pump mechanical seal. Always use a 50/50 pre-diluted, silicate-free coolant. If the mechanical seal
fails, you will notice coolant weeping from a small hole located behind the water pump housing on the right side of
the engine.

9. Optimizing Long-Term Reliability

Owning a 2009 Can-Am Outlander 650 XT in the current decade requires a proactive approach to parts and
components. As these machines age, rubber components—such as CV boots and fuel lines—become the primary
points of failure.

* CV Boot Inspection: At every oil change, rotate the axles and look for tears in the rubber boots. A small tear
will allow grit to enter the CV joint, destroying the bearings within miles.

e Fuel Pump Longevity: The EFI pump is submerged in the fuel tank. Avoid running the machine on a low tank
in hot weather, as the gasoline acts as a coolant for the pump motor.

e Brake Pad Sintering: The 650 XT uses hydraulic disc brakes. When replacing pads, ensure you use sintered
bronze pads rather than organic ones if you ride in muddy or wet conditions, as organic pads will dissolve rapidly in
abrasive environments.

The 2009 Can-Am Outlander 650 XT remains a benchmark for mid-range ATV performance. Its engineering



complexity is a double-edged sword: while it provides superior power and ride quality, it demands precise
maintenance and technical oversight. By adhering to the Rotax service protocols, utilizing high-quality synthetic
lubricants, and systematically addressing electrical and cooling challenges, technicians and owners can ensure this
machine continues to perform at its peak for decades. The integration of the XT package components, such as the
winch and heavy-duty bumpers, only adds to its utility, provided the electrical infrastructure supporting them is
maintained with the same rigor as the mechanical drivetrain.
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