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The Bombardier Outlander 400 series represents a pivotal era in the evolution of All-Terrain Vehicles (ATVs), 

marking the transition of Bombardier Recreational Products (BRP) into the high-performance utility segment, which 

eventually gave rise to the modern Can-Am brand. For technicians, engineers, and dedicated owners, the 2004, 

2005, and 2006 Outlander 400 models are renowned for their Rotax engines and the innovative SST 

(Surrounding Spar Technology) frame. Maintaining these machines requires more than a casual understanding

of mechanics; it necessitates a deep dive into the specific service literature, electrical schematics, and mechanical

tolerances defined in the official service manuals.

The Evolution of the Outlander 400 Platform

Between 2004 and 2006, the Outlander 400 served as the flagship mid-bore ATV for BRP. Unlike its competitors of

the time, which often relied on modular chassis, the Outlander utilized a continuous steel spar frame. This

engineering choice reduced the number of welds and increased structural rigidity while lowering the center of

gravity. Understanding this architectural foundation is critical when performing repairs, as frame geometry

influences drive shaft alignment and suspension kinematics.

Technical documentation such as the 2006 Can-Am BRP Bombardier Outlander 400 Service Manual covers 

several variations, including the standard 4x4, the XT (Extra Tough) trim, and the MAX (Extended Wheelbase)

models. Each variant possesses unique specifications for wheelbase, weight distribution, and rear suspension

loading capacities, all of which must be cross-referenced during a comprehensive overhaul.

Core Mechanical Components and Engineering Principles

The Rotax 400 H.O. Engine Architecture

At the heart of the Outlander 400 is the Rotax 400 High Output (H.O.)engine. This is a liquid-cooled, single-

cylinder, four-stroke engine featuring a Single Overhead Cam (SOHC) and four valves. The technical sophistication

of this power plant lies in its thermodynamic efficiency and lubrication system.

•  Bore and Stroke: 91 mm x 61.5 mm.

•  Displacement: 400cc.

•  Compression Ratio: 10.5:1, requiring high-octane fuel to prevent pre-ignition (knocking).

•  Lubrication: A dry-sump system with a dedicated oil tank, ensuring consistent lubrication even at extreme 

inclines.

The cooling system utilizes a high-efficiency radiator with a thermostatic fan control. Service technicians must pay

close attention to the coolant mixture; a 50/50 ratio of distilled water to ethylene glycol is mandatory to prevent

cavitation within the water pump and corrosion of the aluminum engine casings.

CVT Transmission and Drivetrain Dynamics

The Outlander 400 utilizes a Continuously Variable Transmission (CVT) . This system eliminates the need for 

manual shifting, allowing the engine to stay within its optimal power band. The CVT consists of a primary drive 



pulley (connected to the crankshaft) and a secondary driven pulley (connected to the gearbox), linked by a high-

tensile aramid-reinforced belt.

Mechanical calibration of the CVT is vital. The centrifugal force acts on the governor weights in the primary clutch,

overcoming spring tension to change the effective diameter of the pulley. If the spring tension weakens or the

weights become flat-spotted, the vehicle will experience "belt slip" or a reduction in top-end speed. Manuals specify

a precise deflection measurement for the belt, typically ranging between 22mm and 27mm under a specific load.

Technical Analysis: Electrical Systems and Wiring Logistics

One of the most common challenges faced by owners—as highlighted in community discussions regarding "loose 

wires"—is the complexity of the 2004-2006 electrical harness. The Outlander 400 uses a Magneto-based 

charging systemand a Capacitor Discharge Ignition (CDI) or Electronic Control Module (ECM) depending on the

specific sub-model year.

Identifying Common Electrical Faults

Loose wires found near the engine are often related to the stator output or the crankshaft position sensor (CPS)

. The stator produces three-phase Alternating Current (AC), which is then converted to Direct Current (DC) by the

voltage regulator/rectifier. If the regulator fails, it can send excessive voltage to the battery, leading to electrolyte

boil-off and component failure.

Diagnostic Values for Electrical Components



Component Measurement Type Standard Specification

Battery Voltage DC Volts 12.6V (Static) / 
13.5V-14.5V (Running)

Stator Resistance Ohms (:’• 0.1 to 0.5 :’�&WGpeen phases

Ignition Coil Primary Ohms (:’• 0.3 to 0.5 :•

Spark Plug Gap Millimeters (mm) 0.6 to 0.7 mm

Charging System Output Amperes Approx. 18A @ 4000 RPM

Maintenance Matrices and Comparative Evaluations

When servicing the 400 series versus the larger 800 series or the smaller 330 model, technicians must differentiate 

between torque requirements and fluid capacities. The 2006 Outlander 400/800 Series Service Manualprovides

a side-by-side look at these differences.

Fluid Capacities Comparison



Fluid Type Outlander 330 Outlander 400 Outlander 800 (Ref)

Engine Oil (with filter) 2.0 Liters 2.5 Liters 2.5 Liters (V-Twin)

Coolant Capacity 2.1 Liters 2.2 Liters 2.5 Liters

Front Differential 500 ml 500 ml 500 ml

Rear Gearbox 400 ml 400 ml 450 ml

Torque Specifications for Critical Fasteners

The structural integrity of the Outlander depends on adhering to strict torque values to prevent fastener fatigue, 

especially in the TTI (Torsional Trailing arm Independent) rear suspension. The TTI system is unique because it

allows the rear wheels to move up and down in a straight line rather than a butterfly motion, improving traction.

•  Wheel Lug Nuts: 70 Nm (52 lbf-ft)

•  Engine Oil Drain Plug: 30 Nm (22 lbf-ft)

•  Cylinder Head Bolts: Initial 20 Nm, then 40 Nm, followed by a 90-degree final turn.

•  CVT Primary Bolt: 100 Nm (74 lbf-ft)

Step-by-Step Field Guide: Valve Clearance Adjustment

Proper valve clearance is essential for the Rotax 400 engine. Over time, the valve seats can wear, causing the

clearance to tighten, which leads to hard starting and potential valve burning. This procedure should be performed

when the engine is completely cold.

1.  Access the Cylinder Head: Remove the seat, plastics, and the fuel tank (if necessary) to reach the rocker 

arm covers.

2.  Set to Top Dead Center (TDC): Rotate the crankshaft manually until the "T" mark on the flywheel aligns with 

the pointer on the crankcase. Ensure the engine is on the compression stroke (both valves closed).

3.  Measure Clearance: Use a feeler gauge to check the gap between the rocker arm and the valve stem.Intake: 

0.05 mm to 0.10 mm

4.  Exhaust: 0.10 mm to 0.15 mm

Troubleshooting Common Failure Modes

Scenario A: The "Loose Wire" Mystery

As noted in historical technical forums, finding loose wires by the engine is a common occurrence on the 

2004-2006 Bombardier models. These are often unused accessory plugs or diagnostic portsfor the factory

B.U.D.S. (BRP Utility and Diagnostic Software). However, if the wires are frayed and located near the stator housing

(left side of the engine), they likely belong to the charging system. Corroded yellow wires in the three-phase

connector are a known failure point due to heat resistance at the junction.

Scenario B: Overheating and Limp Mode

The Outlander 400 features a protection circuit. If the coolant temperature exceeds 115°C (239°F), the ECM will

retard ignition timing and limit RPM to prevent engine seizure. Common causes include:

•  Mud-Clogged Radiator: The low mounting position of the radiator makes it prone to clogging. Pressure 

washing is required, but care must be taken not to bend the cooling fins.



•  Air Locks: After a coolant change, air pockets can form in the cylinder head. The bleed screw on the water 

pump housing must be used to purge the system.

•  Fan Relay Failure: The cooling fan is triggered by a relay. If the fan does not engage, check the 15A fuse and 

the temperature sensor resistance.

The Significance of Technical Documentation

The availability of documents like the BOMBARDIER Outlander 400 Operator's Manual and the Service Repair 

Manualis non-negotiable for safe operation. The Operator's Manual focuses on daily checks (tire pressure, oil

levels, shift lever operation), while the Service Manual provides the engineering tolerances required for deep-level

repairs. For those purchasing used units via platforms like eBay, verifying the presence of these manuals is as

important as inspecting the vehicle's mechanical condition.

Furthermore, the 2006 Can-Am BRP Bombardier Outlander MAX 400requires specific attention to the

passenger seating area and the extended frame. The MAX models have a longer wheelbase (approx. 8 inches

longer), which changes the drive shaft length and the rear torsion bar stiffness. Using a standard Outlander 400

manual for a MAX model's rear-end repair can lead to incorrect part ordering and safety risks.

Practical Engineering Insights

From an engineering perspective, the Outlander 400 was ahead of its time. The use of Visco-Lokon the front

differential—a speed-sensing hydraulic mechanical system—automatically locks the differential without a manual

lever. This requires specific 75W-90 synthetic gear oil with limited-slip additives. Using standard gear oil will cause

the Visco-Lok plates to chatter or fail to engage, illustrating the critical importance of following the fluid

specifications found in the technical literature.

Maintaining a Bombardier Outlander 400 is an exercise in precision. Whether it is diagnosing a "no-spark" condition

through the CDI harness or recalibrating the CVT for high-altitude operation, the technician must rely on the data-

driven approach found in the factory service manuals. These machines, while rugged, depend on the synergy of

their electrical, hydraulic, and mechanical systems. By adhering to the maintenance schedules and technical

specifications outlined in this guide, the service life of the Outlander can be extended significantly, preserving its

status as a landmark in ATV engineering.

As these vehicles age, the role of the technical writer and the availability of digital PDF manuals become even more

vital. They bridge the gap between 20-year-old hardware and the modern technician's need for instant, accurate

information. Whether you are troubleshooting two loose wires by the engine or performing a full top-end rebuild, the

technical manual remains the most important tool in your arsenal.
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