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The 2009 model year represented a pivotal era for Polaris Industries, particularly within the utility All-Terrain Vehicle 

(ATV) segment. The introduction and refinement of the Electronic Fuel Injection (EFI) systems across the 

Sportsman lineup, specifically the Sportsman 800 EFI 6x6 (often referred to as the Big Boss) and the Sportsman 

500 HO, set new benchmarks for power delivery and operational reliability in extreme environments. For technical 

professionals, fleet managers, and dedicated owners, understanding the intricate engineering of these machines is 

paramount for ensuring longevity and peak performance. This guide provides a deep-dive analysis into the service 

procedures, mechanical specifications, and diagnostic frameworks outlined in the official factory service manuals, 

such as the OEM part number 9922030.

The Engineering Architecture of the 2009 Sportsman Series

The 2009 Polaris Sportsman 800 EFI 6x6 is built upon a heavy-duty chassis designed to accommodate a unique 

six-wheel independent suspension system. Unlike standard 4x4 configurations, the 6x6 variant utilizes a mid-

engine/rear-transaxle layout that balances weight distribution while maximizing traction. The heart of the 800 EFI 

is a liquid-cooled, 760cc longitudinal twin-cylinder engine. This powerplant utilizes a Bosch Electronic Fuel 

Injection system, which compensates for changes in altitude and temperature by adjusting the air-fuel ratio in real-

time through a network of sensors including the T-MAP (Temperature-Manifold Absolute Pressure) sensor and 

the CPS (Crankshaft Position Sensor).

Drivetrain and Traction Control Systems

One of the most complex components of the 2009 Sportsman 800 6x6 is its drivetrain. It features a Polaris 

Variable Transmission (PVT) , which is a centrifugal-style Continuous Variable Transmission (CVT). The system 

includes high, low, neutral, reverse, and park ranges. The 6x6 model's traction is managed via the On-Demand 

True All-Wheel Drive (AWD)system. When the AWD switch is engaged, the front gearcase automatically locks

when the rear wheels lose traction. However, in the 6x6 configuration, the middle and rear axles are permanently

driven in a synchronized manner, providing a massive contact patch for towing and hauling in soft terrain.

Theoretical Framework: Thermodynamics and Fluid Dynamics in ATV 
Maintenance

Maintenance is not merely a checklist; it is an application of thermodynamics and fluid mechanics. For instance, the 

cooling system of the 800 EFI must dissipate heat generated by a high-compression twin-cylinder engine operating 

under heavy load. The thermostatis calibrated to open at approximately 180°F (82°C), ensuring the engine

reaches an optimal operating temperature where thermal expansion of the pistons and cylinders is stabilized,

reducing frictional wear.

Lubrication dynamics are equally critical. The 2009 service manual specifies PS-4 Synthetic Oil for the engine, 

which is engineered for high-shear environments. The viscosity profile ensures that during cold starts, the oil flows 



rapidly to the overhead cams, while at high operating temperatures, it maintains a sufficient film strength to prevent 

metal-to-metal contact on the crank bearings. The Demand Drive Fluidused in the front gearcase contains

specific friction modifiers that allow the internal Hilliard-style clutch to engage and disengage without excessive

chatter or heat buildup.

Detailed Technical Specifications and Comparison

Understanding the differences between the 500 HO (High Output) and the 800 EFI 6x6 is essential for selecting the

correct service protocols. While the 500 HO relies on a proven carbureted (or early EFI in some regions) single-

cylinder platform, the 800 EFI is a more complex multi-cylinder machine.



Feature / Specification Sportsman 500 HO (2009) Sportsman 800 EFI 6x6 (2009)

Engine Type 499cc Single Cylinder 760cc Twin Cylinder

Fuel System Carbureted / EFI Option Electronic Fuel Injection (EFI)

Cooling System Liquid Cooled Liquid Cooled w/ High-Capacity 
Radiator

Transmission PVT (CVT) PVT w/ Heavy Duty Belt

Drive System On-Demand AWD/2WD On-Demand 6WD/4WD

Dry Weight Approx. 715 lbs Approx. 1,060 lbs

Payload Capacity 270 lbs (Racks) 800 lbs (Rear Box)

Fluid Capacities and Torque Requirements

Precision is mandatory during assembly. The 2009 Sportsman 800 EFI requires specific torque values to maintain 

structural integrity under high-vibration off-road conditions. For example, the cylinder head boltsmust be

tightened in a specific sequence to 51 ft-lbs (initial) plus a 90-degree turn, ensuring an even seal on the head

gasket. Failure to follow this sequence leads to localized thermal stress and eventual gasket failure.

•  Engine Oil: 2.0 Quarts (1.9 Liters) of PS-4 Synthetic.

•  Transmission Fluid: 15.2 oz (450 ml) of AGL Gearcase Lubricant.

•  Front Gearcase: 5.0 oz (150 ml) of Demand Drive Fluid.

•  Rear Gearcase (6x6): 18.0 oz (532 ml) of ATV Angle Drive Fluid.

•  Wheel Nut Torque: 30 ft-lbs (41 Nm) for steel rims; 90 ft-lbs (122 Nm) for aluminum rims.

Step-by-Step Technical Workflows

Electronic Fuel Injection (EFI) Diagnostics

The 2009 Polaris EFI system features an on-board diagnostic (OBD) capability that allows the technician to read 

fault codes via the Instrument Cluster. This is critical when the Check Enginelight (MIL) illuminates. To enter

diagnostic mode: 1. Set the transmission to Neutral and set the parking brake. 2. Turn the key on and off three

times within five seconds, ending in the ON position. 3. The display will cycle through stored 2-digit error codes.

Comprehensive Valve Clearance Adjustment

On the 500 HO engine, periodic valve adjustment is vital to prevent burnt valves or hard starting. 1. Remove the 

seat and side panels to access the cylinder head cover. 2. Rotate the engine to Top Dead Center (TDC)on the

compression stroke by aligning the 'T' mark on the flywheel. 3. Use a feeler gauge to measure the gap between the

rocker arm and the valve stem. 4. Specification: 0.006 inches (0.15 mm) for both intake and exhaust. 5. Adjust the

set screw and locknut until the feeler gauge has a slight drag.

Practical Implementation: The 6x6 Drive System Overhaul

The Sportsman Big Boss 6x6utilizes a complex arrangement of chains and CV axles. In the 2009 model, the

middle axle acts as a jackshaft for the rear axle. Service of the drive chains requires maintaining a tension of 1/4 to



1/2 inch of deflection. Over-tightening leads to premature bearing failure in the transaxle, while under-tightening

causes sprocket wear and potential chain derailment.

When servicing the CV joints, technicians must inspect the boots for punctures. A compromised boot allows

abrasive particulates to enter the ball cage, leading to rapid galling of the surfaces. High-moly grease must be used

during reassembly to withstand the high angular velocities and torque loads experienced during heavy hauling.

Case Studies: Troubleshooting Common Failure Modes

Case Study 1: EFI "Blinking" and Erratic Idle

A common issue reported in field data involves the 800 EFI engine idling poorly or stalling. Technical analysis 

reveals that the wiring harness leading to the T-MAP sensor often suffers from vibration-induced fatigue. This 

results in intermittent signals to the ECU, causing the system to default to a "limp mode" rich fuel map. The solution 

involves installing a wire harness repair kitwith reinforced pigtails and ensuring the sensor port is free of carbon

deposits.

Case Study 2: PVT Belt Slippage and Glazing

Operational data indicates that using the High range for low-speed, high-load tasks (such as plowing snow or 

hauling the 800lb capacity of the Big Boss) results in excessive heat in the PVT housing. This heat causes the drive 

belt to glaze, reducing its coefficient of friction. Technicians should measure the belt width; if it is below the service 

limit of 1.188 inches (30 mm), replacement is required. Furthermore, the clutch sheavesmust be cleaned with a

non-petroleum-based cleaner to remove rubber residue.

Advanced Maintenance Schedule for High-Duty Cycles

For vehicles used in commercial or heavy utility applications, the standard maintenance intervals must be

compressed. The following matrix outlines an optimized schedule for extreme use cases.



Component Standard Interval Extreme Use Interval Action Required

Engine Oil &amp; Filter 100 Hours / 1 Year 50 Hours / 6 Months Replace with PS-4 
Synthetic

Air Filter 50 Hours 10 Hours (Dusty) Inspect, Clean, or Replace

Drive Belt 100 Hours 50 Hours Inspect for glazing/cracks

Chassis Lubrication 50 Hours 25 Hours Grease all Zerk fittings

Coolant 2 Years 1 Year Pressure test and flush

Spark Plugs 100 Hours 50 Hours Check gap and electrode 
color

Operational Dynamics of the 6x6 Configuration

The 2009 Sportsman Big Boss 6x6 is unique because of its load-leveling capability. When the rear cargo box is 

fully loaded, the center of gravity shifts rearward, increasing the traction on the four rear wheels. Engineering 

calculations show that the 6x6 configuration provides approximately 50% more flotation than a 4x4 of similar 

weight, which is critical for traversing muskeg, tundra, or deep mud. However, this increases the scrub radius 

during turns. Owners must be aware that steering effort will increase when the rear axles are under heavy load, 

and the front differential works harder to pull the machine through the turn.

Strategic Asset Management and Longevity

To maximize the return on investment for a 2009 Polaris Sportsman, proactive component replacement is superior 

to reactive repair. Integrating a Service Manual (OEM 9922030) into a digital maintenance tracking system allows 

for the prediction of component lifecycles. For instance, the fuel pumpon EFI models typically has a service life of

500-800 hours. Replacing the pump before failure prevents field breakdowns and potential engine damage due to

lean-run conditions.

Furthermore, the Active Descent Control (ADC)system, which provides four-wheel braking during steep

descents, requires its own dedicated fluid reservoir and circuit. Maintaining this system ensures operator safety

when navigating grades with a loaded 6x6 bed. Regular bleeding of the ADC system to remove air bubbles is

essential for consistent hydraulic pressure.

Ultimately, the 2009 Polaris Sportsman 800 EFI 6x6 and 500 HO remain formidable machines due to their robust

mechanical design and the integration of then-cutting-edge electronic controls. By adhering to the rigorous

technical standards established in the service documentation, and understanding the physical principles governing

their operation, these ATVs can provide decades of reliable service. The synergy between high-quality synthetic

lubricants, precise torque applications, and methodical electronic diagnostics forms the foundation of modern

powersports maintenance, ensuring that the Sportsman lineage continues to dominate the utility landscape.
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