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The year 2009 marked a significant epoch in the evolution of All-Terrain Vehicles (ATVs), particularly for the

American manufacturer Arctic Cat. During this period, the company solidified its reputation as an engineering

powerhouse by expanding its lineup to include everything from the utilitarian 400 series to the record-breaking

Thundercat 1000. For technicians, enthusiasts, and owners, understanding the mechanical intricacies of these

machines is not merely a matter of curiosity but a requirement for maintaining operational longevity. This guide

serves as an exhaustive technical repository, dissecting the engineering architecture, maintenance protocols, and

troubleshooting workflows for the 2009 Arctic Cat ATV fleet.

The Architectural Evolution of the H1 and H2 Engine Platforms

Central to the 2009 lineup was the H1 and H2 engine technology. Arctic Cat’s shift toward in-house engine

production allowed for tighter integration between the powerplant and the chassis. The H1 (Hemispherical 1-

cylinder) and the H2 (Hemispherical 2-cylinder) designs were engineered to provide a broader torque curve,

essential for the varying demands of trail riding and utility work.

The H1 Single-Cylinder Dynamics

The 550 and 700 models featured the H1 engine, characterized by its liquid-cooled, SOHC, 4-valve design. The

hemispherical combustion chamber was a critical design choice, allowing for larger valves and a more efficient fuel-

air mixture burn. This resulted in improved thermal efficiency and reduced emissions, which were increasingly

important during the late 2000s regulatory climate.

The H2 V-Twin Powerhouse

The Thundercat 1000 utilized the H2 engine, a 951cc V-Twin. This engine was a marvel of its time, delivering nearly 

190 lbs of towing capacity and top-tier acceleration. The 90-degree V-angle provided a natural primary balance, 

reducing the vibration that often plagued large-displacement single-cylinder competitors. The use of Electronic 

Fuel Injection (EFI)across these high-displacement models ensured consistent performance regardless of altitude

or ambient temperature fluctuations.

Technical Specifications and Performance Metrics

To understand the scope of the 2009 Arctic Cat lineup, it is necessary to evaluate the hardware across different

displacement classes. The following table provides a comparative analysis of the core specifications found within

the service manual data.



Feature / Specification Arctic Cat 400 Arctic Cat 550 / 700 Thundercat 1000

Engine Type SOHC, 4-Stroke, 4-Valve H1 SOHC, 4-Stroke, 4-
Valve

H2 V-Twin, SOHC, 4-Stroke

Cooling System Air/Oil Cooled Liquid Cooled w/ Fan Liquid Cooled w/ Fan

Fuel System Carbureted (Keihin CVK34) Electronic Fuel Injection 
(EFI)

Electronic Fuel Injection 
(EFI)

Transmission Automatic CVT with EBS Duramatic CVT Duramatic CVT

Drive System 2/4 WD + Diff Lock 2/4 WD + Electric Diff Lock 2/4 WD + Electric Diff Lock

Front Suspension Double A-Arm (10 in. travel) Double A-Arm (10 in. travel) Double A-Arm (10 in. travel)

Drivetrain Engineering: The Duramatic CVT System

One of the defining features of the 2009 Arctic Cat series is the Duramatic Automatic Transmission . Unlike

traditional CVTs that rely solely on the belt for engagement, the Duramatic system utilizes a centrifugal clutch that

keeps the drive belt in constant tension. This design significantly reduces belt wear and provides immediate throttle

response.

The Mechanics of Constant Tension

In a standard CVT, the belt slips until the primary clutch reaches a certain RPM. In the Arctic Cat Duramatic 

system, the centrifugal clutch handles the engagement, meaning the belt never has to "grab" the sheaves under 

high friction. This engineering choice is why Arctic Cat machines from this era are often cited for their belt longevity. 

Furthermore, the Engine Braking System (EBS)is integrated into this assembly, utilizing the engine’s

compression to slow the vehicle on descents, which preserves the service life of the hydraulic disc brakes.

Procedural Maintenance: The Professional Workshop Workflow

Maintaining a 2009 Arctic Cat requires adherence to specific torque values and fluid capacities. According to the 

2009 Arctic Cat Service Manual, a tiered maintenance approach is recommended, focusing on the 100-hour or

1,000-mile interval as the primary service window.

Step-by-Step Valve Clearance Adjustment

Valve lash is critical for engine longevity, particularly on the H1 and H2 engines. Incorrect clearance can lead to

hard starting or burnt valves.

1.  Preparation: Ensure the engine is stone cold. Remove the seat, fuel tank cover, and heat shields to access 

the cylinder head.

2.  TDC Alignment: Remove the timing inspection plug on the left side of the engine. Rotate the crankshaft 

counter-clockwise until the "T" mark aligns with the pointer, indicating Top Dead Center (TDC) on the compression 

stroke.

3.  Measurement: Use a feeler gauge to check the clearance between the rocker arm and the valve stem. 

Typical specs for the 700 H1 are 0.003–0.005 inches for intake and 0.005–0.007 inches for exhaust.

4.  Adjustment: Loosen the jam nut and turn the adjuster screw until the feeler gauge has a slight drag. Torque 

the jam nut to 7 ft-lb (10 Nm) while holding the adjuster screw stationary.



Fluid Management and Filtration

The 2009 models require high-shear resistant 5W-50 synthetic oil to accommodate the high operating 

temperatures of the H1/H2 engines. The differential fluids (front and rear) should be replaced using SAE 80W-90 

hypoid gear lubricant. Special attention must be paid to the front differential gear lock mechanism, which

requires clean oil to ensure the electromagnetic actuator functions without resistance.

Electrical Systems and EFI Diagnostics

The transition to EFI in the 550, 700, and 1000 models introduced the Engine Control Unit (ECU)as the central

nervous system of the ATV. Troubleshooting electrical issues in these models requires a systematic approach to the

charging system and sensor inputs.

The Stator and Rectifier Circuit

A common failure point in high-mileage 2009 units is the stator. The 3-phase AC output from the stator is converted

to DC by the regulator/rectifier. To test this circuit:Measure AC voltage across the three yellow stator wires (engine

running at 5,000 RPM); you should see approximately 60V AC.Check the DC voltage at the battery terminals; it

should be between 13.5V and 14.8V. If it exceeds 15V, the regulator is faulty and can damage the ECU.

Diagnostic Trouble Codes (DTC)

The 2009 EFI models utilize a blink-code system or a diagnostic tool connection. When the "Check Engine" light

illuminates, the ECU has detected a parameter outside of the normal operating range, such as a faulty MAP

sensor, Crankshaft Position Sensor (CPS), or Coolant Temperature Sensor (CTS). Proper grounding is essential;

many "ghost" electrical issues in the 2009 700 H1 were eventually traced back to loose ground terminations on the

frame behind the battery tray.

Case Studies in Reliability and Field Failures

Analysis of field data for the 2009 Arctic Cat series reveals specific patterns in mechanical stress and operational

challenges. By examining these case studies, owners can perform preemptive maintenance.

Case Study 1: The Suspension Bushing Wear

The 2009 models utilized plastic/nylon composite bushings in the A-arms. Under heavy mud or sandy conditions,

these bushings act as an abrasive trap. Technical teardowns show that replacing these with aftermarket bronze or

UHMW (Ultra-High-Molecular-Weight) polyethylene bushings significantly increases the interval between

suspension rebuilds and improves steering precision.

Case Study 2: Differential Pinion Nut Torque

An engineering concern noted in some 2009 550 and 700 models involved the rear differential pinion nut. If the nut

loses its factory torque setting, it can lead to ring and pinion misalignment, eventually shattering the differential

housing. Proactive technicians recommend checking this torque during major service intervals and applying high-

strength thread-locking compound.

Advanced Troubleshooting Matrix

The following matrix outlines common symptoms, potential root causes, and technical solutions for the 2009 Arctic

Cat lineup.



Symptom Potential Root Cause Technical Resolution

Engine Cranks but Fails to Start Fuel Pump Relay or Clogged Injector Test fuel pump pressure (min 43 PSI). 
Check relay continuity. Clean injector 
with ultrasonic cleaner.

Excessive Belt Slip / Burning Smell Water Intrusion in CVT Cover or 
Glazed Sheaves

Drain CVT housing. Scuff sheaves 
with 400-grit sandpaper. Check intake 
snorkels for cracks.

Hard Shifting into Gear High Idle RPM or Worn Shift Linkage Adjust idle speed to 1,250-1,350 
RPM. Lubricate and adjust shift 
linkage rods.

Overheating under Load Radiator Fins Clogged or Air Lock in 
Cooling System

Clean radiator with low-pressure 
water. Burp the cooling system via the 
bleeder screw on the thermostat 
housing.

The Impact of the Textron Acquisition

In later years, Arctic Cat was acquired by Textron Specialized Vehicles. This transition has had a long-term impact

on the 2009 models, particularly regarding parts availability and service support. While the 2009 models were

designed during the independent Arctic Cat era, Textron has maintained a robust catalog of OEM parts. This

ensures that the 400, 700, and 1000 models remain viable workhorses today. The engineering facility in St. Cloud,

Minnesota, which produced many of the engines discussed here, continues to be a focal point for the brand’s

technical heritage.

Practical Field Guide: Preparing for Technical Recovery

For those operating these machines in remote environments, a technical recovery kit is essential. Based on the 

2009 service manual requirements, this kit should include:Fuses: A full set of ATM-style fuses (10A, 15A, 30A).

Spark Plugs: NGK CPR8E (for H1 engines), gapped to 0.030".Tools: 8mm, 10mm, and 12mm sockets; a T30 Torx 

driver; and a primary clutch puller tool for field belt replacements.Emergency Bypass:A jumper wire to bypass the

brake-start switch, which is a frequent failure point in muddy conditions.

Synthesizing the Engineering Legacy

The 2009 Arctic Cat ATV lineup represents a pinnacle of mechanical diversity and American engineering ambition.

From the introduction of the massive Thundercat 1000 to the refinement of the 550 H1, these machines were

designed to push the boundaries of what a utility vehicle could achieve. The move toward fuel injection and

constant-tension CVT systems set a standard that many manufacturers are still refining today.

Understanding the technical nuances of these vehicles—from valve clearance intervals to ECU diagnostics—is the

difference between a machine that lasts a decade and one that fails prematurely. As these ATVs age, the

importance of the original service manuals and professional-grade maintenance only increases. By treating the

2009 Arctic Cat not just as a recreational tool but as a complex piece of precision machinery, owners can ensure

that the "Cat" continues to roar on the trails for years to come. The fusion of high-displacement power and

sophisticated drivetrain management ensures that even a decade and a half later, the 2009 Arctic Cat series

remains a formidable presence in the world of off-road engineering.
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