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The year 2009 marked a pivotal era for Arctic Cat, characterized by the introduction of the H1 and H2
hemispherical engine designs and a significant push toward Electronic Fuel Injection (EFI) across their All-Terrain
Vehicle (ATV) lineup. For owners, technicians, and enthusiasts, understanding the mechanical intricacies of the
2009 Arctic Cat fleet—spanning from the versatile 400 TRV to the powerhouse 1000 H2 Thundercat—requires
more than just a passing familiarity with off-road vehicles. It demands a deep dive into the service protocols,
engineering specifications, and diagnostic procedures that define this generation of machines.

The Engineering Evolution of the 2009 Arctic Cat Lineup

In 2009, Arctic Cat focused heavily on their "Ride-In" suspension technology and the expansion of the TRV (Two-
Passenger Recreational Vehicle) platform. The engineering philosophy centered on a low center of gravity and high
ground clearance, a combination achieved through a unique frame geometry and optimized A-arm placement. The
introduction of the 550 H1 filled a critical gap in the mid-range market, offering a liquid-cooled single-cylinder
engine that balanced fuel efficiency with torque.

Core Engine Architectures: H1 vs. H2

The H1 (Hemispherical 1-Cylinder) engines, featured in the 550 and 700 models, utilize a hemispherical
combustion chamber. This design reduces surface area relative to volume, which minimizes heat loss and allows

for a more complete combustion of the air-fuel mixture. The H2 (Hemispherical 2-Cylinder), found in the 1000
Thundercat, is a 951cc V-Twin that remains one of the most powerful engines ever factory-installed in an ATV. It
utilizes a SOHC (Single Over Head Cam) design with four valves per cylinder to maximize volumetric efficiency.



Engine
Displacement

Configuration

Cooling System

Fuel Delivery

Bore x Stroke (mm)

400cc Single Cylinder Air/Qil Cooled Carbureted / EFI 82x71.2
550cc (H1) Single Cylinder Liquid Cooled EFI 92 x 82

700cc (H1) Single Cylinder Liquid Cooled EFI 102 x 85
1000cc (H2) V-Twin Liquid Cooled EFI 92x71.6

Technical Framework: Electronic Fuel Injection (EFI) Systems

The 2009 models predominantly utilized an integrated EFI system managed by an Engine Control Unit (ECU).
Unlike older carbureted systems, the EFI system monitors atmospheric pressure, engine temperature, intake air
temperature, and throttle position to calculate the precise fuel pulse width. This ensures optimal performance
across varying altitudes and temperatures.

The Physics of the EFI Mapping

The ECU uses a Speed-Density calculation to determine air mass. The formula used by the onboard computer
follows the Ideal Gas Law principles: PV = nRT. Specifically, the ECU monitors the Manifold Absolute Pressure
(MAP) and the Intake Air Temperature (IAT) to estimate the air density. This allows the system to adjust the fuel
injector's duty cycle in real-time, maintaining a stoichiometric ratio near 14.7:1 for gasoline, although it targets
richer ratios under high-load conditions for cooling and power.

Transmission Mechanics: The Duramatic CVT

One of the hallmark features of the 2009 Arctic Cat 550, 700, and 1000 series is the Duramatic Constant Variable
Transmission (CVT). Unlike many competitor systems that rely solely on the drive belt to engage the drivetrain,
the Duramatic system incorporates a centrifugal clutch. This design keeps the drive belt in constant tension, which
significantly reduces belt wear and provides superior downbhill engine braking.

Mathematical Analysis of CVT Ratios

The gear ratio of the CVT is determined by the effective diameter of the primary (drive) clutch and the secondary
(driven) clutch. The total reduction ratio (R) can be expressed as:R = (Diameter of Secondary / Diameter of
Primary) &times; Final Drive RatioAs engine RPM increases, the primary clutch weights overcome spring
tension, pushing the sheaves together and forcing the belt to a larger diameter, thereby decreasing the ratio for
higher speeds. Regular maintenance of these sheaves is critical; any glazing or grooving on the aluminum faces
will result in a non-linear power delivery.

Comprehensive Maintenance Protocols

Strict adherence to the 2009 Arctic Cat service manual is essential for longevity. These machines are often
subjected to extreme environments—mud, water, and high-heat slow-speed crawling—which accelerate the
degradation of lubricants and seals.

Step-by-Step Lubrication Service



1. Engine Oil: Use 0W-40 synthetic oil meeting JASO MA standards. On the 700 H1, the oil capacity is
approximately 2.5 liters. Ensure the engine is warm before draining to maximize particulate suspension removal.
2. Front and Rear Differentials: Use SAE approved 80W-90 hypoid gear lube. The 2009 models feature a

locking front differential, requiring clean oil to ensure the engagement splines do not bind.
3. Chassis Grease: Identify all Zerk fittings on the A-arms and bushings. High-pressure lithium soap grease
should be applied until the old grease is purged.

Valve Clearance Adjustment (Critical Maintenance)

The H1 and H2 engines require periodic valve lash inspections. Incorrect clearance can lead to difficult starting (too
tight) or excessive noise and top-end wear (too loose). For the 700 H1, the intake clearance should be set to
0.10-0.15 mm and exhaust to 0.15-0.20 mm while the engine is at Top Dead Center (TDC)on the compression
stroke.

The Electrical System and Diagnostic Procedures

The 2009 Arctic Cat electrical architecture utilizes a three-phase stator system and a regulator/rectifier to convert
AC output to DC for battery charging and component operation. A common failure point in aging ATVs is the
charging circuit or the battery-to-chassis ground.

Diagnostic Fault Codes

When the ECU detects a sensor value outside of the programmed range, it triggers a Malfunction Indicator Lamp
(MIL). To access these codes on a 2009 700 or 1000 H2, the technician must locate the diagnostic plug (usually
near the battery) and use a jumper wire or the factory diagnostic tool to trigger the display of numeric codes on the
LCD screen.



Fault Code Component Affected Common Cause

ACO00 None No faults detected

AC12 CKP Sensor Crankshaft Position Sensor alignment
or wiring

AC14 TPS Throttle Position Sensor out of range
or dirty

AC21 IAT Sensor Intake Air Temperature sensor

disconnected

AC63 ISC Valve Idle Speed Control motor failure or
carbon buildup

Advanced Troubleshooting: Stator Testing

If the battery is not charging, technicians should perform a Dynamic Stator Test. Set a digital multimeter to AC
Volts and measure between the three yellow wires coming from the engine while it is running at 3,000 RPM. You
should see approximately 40-60V AC between any two phases. If any phase is significantly lower, the stator
windings have likely shorted to ground.

Drivetrain and Suspension Calibration

The 2009 TRV and Cruiser models were designed for comfort over long distances. The double A-arm suspension
features adjustable preload. For heavy loads or two-up riding, increasing the spring preload is necessary to prevent
bottoming out and maintain the 11-inch ground clearance.

VIN Decoding for Parts Accuracy

Given the crossover in production years, using the Vehicle Identification Number (VIN) is the only way to guarantee
part compatibility. The 10th digit of the VIN represents the year; for 2009, this digit is "9". The first three digits
(World Manufacturer Identifier) for Arctic Cat are typically 4UF.

Case Study: 1000 H2 Thundercat Overheating Issues

A common field challenge with the 2009 1000cc V-Twin was heat management. Due to the high displacement and
compact engine bay, the radiator must be kept exceptionally clean. Field analysis shows that even a 10% blockage
of the radiator fins by dried mud can increase coolant temperatures by 15-20&deg;C. The solution involves
installing a high-flow fan kit or a radiator relocate kit for riders who frequent deep mud environments. Furthermore,
ensuring the coolant mixture is a 50/50 ratio of ethylene glycol and deionized water is vital to prevent internal
cavitation within the water pump.

Operational Comparison: 550 H1 vs. 700 H1

While sharing a similar chassis, the 550 H1 and 700 H1 offer different power curves. The 550 H1 is tuned for a
broader, more linear torque delivery, making it ideal for technical trail riding. The 700 H1, with its larger bore,
provides a more aggressive "hit" in the mid-range, suited for heavy towing and deep snow applications. From a
service perspective, both share the same oil filter (PN 0812-005) and air filter, simplifying fleet maintenance for



owners of multiple units.

Field Implementation: Preparing for Extreme Conditions

Before deploying a 2009 Arctic Cat for a season of work or recreation, several "bullet-proofing" steps should be
taken:

« Dielectric Grease: Apply to all electrical connectors, especially the ECU and fuel injector plugs, to prevent
moisture ingress.

« Differential Vent Lines: Ensure vent tubes are routed high into the pod to prevent water from entering the gear
cases during water crossings.

e Brake Pad Sintering: The 2009 models use hydraulic disc brakes. When replacing pads, ensure they are
properly bedded in to prevent glazing, which is essential given the weight of the 1000cc and TRV models.

By integrating these technical insights with the specific data found in the 2009 Arctic Cat service manual, operators
can ensure their ATVs remain reliable. These machines were built with a level of ruggedness that, when paired with
modern synthetic lubricants and precise EFI tuning, allows them to compete with contemporary models in both
utility and performance. Understanding the engineering nuances—from the hemispherical combustion chambers to
the intricacies of the Duramatic CVT—is the hallmark of a professional approach to powersports maintenance.
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