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The 2005 model year marked a significant era in snowmobile engineering, particularly for Bombardier Recreational
Products (BRP) and the Ski-Doo brand. At the heart of this revolution was the 600 HO SDI (Semi-Direct Injection)
engine, housed within the industry-changing REV chassis. This article provides an exhaustive technical analysis of
the 2005 Ski-Doo 600 SDI, drawing from shop manuals, engineering specifications, and field service data to serve
as a definitive resource for technicians and performance enthusiasts.

The Evolution of the Rotax 600 HO SDI Engine

To understand the 2005 Ski-Doo 600 SDI, one must first understand the transition from traditional carburetion to
advanced fuel injection systems in two-stroke engines. The 600 HO SDIwas designed to meet tightening EPA
emission standards without sacrificing the power-to-weight ratio that snowmobilers demanded. Unlike a fully direct-
injected engine (like the later E-TEC), the SDI system utilizes injectors located in the transfer ports.

Core Engineering Concepts

The Semi-Direct Injectionsystem works by spraying fuel into the transfer ports as the air-charge moves toward
the combustion chamber. This timing allows for better atomization and reduced scavenging losses (unburnt fuel
exiting the exhaust port) compared to a standard EFI or carbureted setup. Key components of this system include:

« Electronic Control Module (ECM): The brain of the sled, calculating fuel maps based on altitude, temperature,
and throttle position.

e Dual Injectors per Cylinder: The SDI utilizes a complex four-injector setup to manage fuel delivery across
various RPM ranges.

¢ High-Pressure Fuel Pump: Maintaining a consistent 58 PSl is critical for the SDI's operation.

¢ R.A.V.E. Valves: Rotax Adjustable Variable Exhaust valves that optimize exhaust port height based on engine
speed.

Technical Specifications and Performance Metrics

The 2005 600 HO SDI engine (Rotax 593HO) is a liquid-cooled, twin-cylinder two-stroke. Understanding its
baseline metrics is essential for any diagnostic or tuning work typically found in a shop manual.



Feature Specification

Displacement 594.4 cc

Bore x Stroke 72 mm x 73 mm

Fuel System Semi-Direct Injection (SDI)
Lubrication Electronic QOil Injection

Cooling System Liquid Cooled with Heat Exchangers
Recommended Fuel 91 Octane (Minimum)

Spark Plug NGK BR9ECS (Gapped at 0.031")
Target Peak RPM 8100 RPM +/- 100

The Critical Role of the Battery

One of the most distinct technical aspects of the 2005 600 SDI is its absolute dependency on a 12V battery.
Unlike many older two-strokes that used a manual recoil start to power the ignition via a stator-generated pulse, the
SDI's ECM and high-pressure fuel pump require a stable 12V source to initialize. If the battery voltage drops below
10.5V, the sled may crank but fail to start, as the injectors will not fire. This makes battery health the first checkpoint
in any troubleshooting guide.

Comprehensive Maintenance Procedures

A Ski-Doo Service Repair Manualoutlines specific intervals for maintenance that are crucial for the longevity of
the SDI system. Because these engines operate at higher internal pressures and cleaner burn rates, neglect can
lead to catastrophic lean-out conditions.

1. Fuel System Integrity

The SDI system is highly sensitive to fuel contamination. The 2005 models feature two primary filters: a coarse
screen in the tank on the pump pickup and a fine-mesh inline filter. Industry experts recommend replacing the inline
filter every 2,000 miles or at the start of every second season to prevent pump cavitation.

2. R.A.\V.E. Valve Cleaning

Carbon buildup on the R.A.V.E. (Rotax Adjustable Variable Exhaust)slides can cause them to stick, leading to
poor mid-range performance or a loss of top-end speed. The valves should be removed, cleaned with a specialized
carbon solvent, and inspected for bellows integrity annually. Ensure the "O" rings and gaskets are replaced to
prevent vacuum leaks.

3. Spark Plug Indexing and Selection

The 2005 600 SDI requires NGK BROECSplugs. These are "pre-gapped" and feature a shorter ground electrode
to prevent the intense heat of the SDI combustion from causing pre-ignition. While some tuners argue for indexing
(turning the open part of the spark plug toward the injectors), the factory manual emphasizes the correct torque
spec to ensure the plug sits at the designed depth within the combustion chamber.



Drivetrain and Clutching Analysis

The power delivery of the 600 HO SDI is managed by the TRA Ill primary clutch and the HPV Roller secondary
clutch. The 2005 setup was tuned for a linear torque curve, but environmental factors often require adjustment.

Clutching Calibration Matrix



Component Standard Setting (Sea Level) High Altitude Setting (>6000ft)

Primary Spring Purple/Blue Purple/Pink
Drive Pulley Pins 16.5g 14.5¢
Ramp Profile 410 413
Secondary Spring Beige Green
Helix Angle 44 Degrees 40 Degrees

To maximize efficiency, technicians must check the clutch alignment. On the 2005 REV chassis, the "X" and "Y"
distances between the center of the primary and secondary shafts must be within +/- 0.5mm to prevent excessive
belt heat and premature wear.

Advanced Troubleshooting for Non-Starting Engines

The 2005 Ski-Doo 600 SDIcan present unique challenges when it fails to start. Following a logical diagnostic path
is required to isolate electrical issues from mechanical failures.

Step-by-Step Diagnostic Workflow

1. Check Battery Voltage: Ensure at least 12.4V at rest. Under load (during cranking), it should not dip below
10.5V.

2. DESS Post Connection: The Digitally Encoded Security System (DESS) must be fully seated. Two short
beeps indicate a successful connection; one long beep indicates a mismatch or poor connection.

3. Listen for the Fuel Pump: When the "Start" button is flicked (on electric start models) or the recoil is pulled,
the fuel pump should prime for 2-3 seconds. If silent, check the 20A fuse and the fuel pump relay.

4. Inspect the 30A Main Fuse: Located near the battery, this fuse handles the charging circuit and main power
distribution.

5. Check for Spark: Remove the plugs and ground them against the cylinder head. If no spark is present,
inspect the ignition coils and the Crankshaft Position Sensor (CPS).

6. Verify Fuel Pressure: Using a T-fitting, verify 58 PSI in the fuel rail. Low pressure often points to a failing
internal pump or a clogged regulator.

Common Failure Modes in the SDI System

* Relay Failure: The small rectangular relays in the fuse box are prone to moisture ingress. A common field fix
is to swap the "lights" relay with the "engine" relay to confirm failure.

» Stator Phase Drop: If one of the three phases of the stator fails, the system may not produce enough
amperage to charge the battery while running the injectors and pumps, leading to a "dead sled" after 20 minutes of
riding.

e TPS Out of Calibration: The Throttle Position Sensor must be set using B.U.D.S. (BRP Utility and Diagnostic
Software). If it drifts, the engine may idle poorly or bog upon acceleration.

The REV Chassis: Structural Considerations

The 2005 models used the REV platform, known for its "rider-forward" ergonomics. From a service perspective, this
chassis requires attention to the Nuance (Nunn) frameand the "flying V" structure. Inspect the following areas



during any major service:

e Bulkhead Cracks: Check the area around the lower A-arm mounts for hairline fractures, especially if the sled
was used for aggressive ditch banging.

¢ Chaincase Tension: The 2005 manual specifies finger-tightening the chain tensioner bolt and then backing it
off 1/4 turn to prevent excessive wear on the silent chain.

¢ Slide Runner (Hyfax) Wear: The SC-3 and early SC-4 suspensions used in 2005 are sensitive to track
tension. Overtightening the track will melt sliders prematurely.

The SDI Legacy in Snowmobile Engineering

While the 600 HO SDI was eventually succeeded by the E-TEC, it remains one of the most reliable and fuel-
efficient engines in the used market. Its ability to provide crisp throttle response while remaining relatively easy to
service (compared to modern direct injection) makes it a favorite for high-mileage riders. The 2005 year, in
particular, benefited from the refinement of the 2004 intro, fixing many early-intro mapping issues.

Understanding the 2005 Ski-Doo 600 SDI requires a blend of traditional mechanical skills and modern electrical
diagnostic capability. By adhering to the shop manualspecifications for fuel pressure, battery health, and clutch
calibration, owners can ensure their machine operates at peak efficiency. Whether you are performing a mid-
season tune-up or a complete engine overhaul, the technical complexity of the SDI system demands precision, but
rewards the technician with a snowmobile that offers an exceptional balance of power, economy, and legendary
Rotax durability.

Ultimately, the longevity of these machines is a testament to the robust engineering of the 593HO platform. With
proper care of the electrical system and adherence to fuel filtration schedules, many 2005 SDI engines have been
known to exceed 10,000 miles without a major rebuild, a feat that was rare in the carbureted era of two-strokes.
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