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The Honda TRX500FA Fourtrax Foreman Rubicon , introduced in 2001, marked a significant milestone in All-

Terrain Vehicle (ATV) engineering. As the first Honda ATV to feature the innovative Hondamatic transmission—a 

continuously variable hydraulic-mechanical transmission—it set a new standard for utility performance. For owners, 

mechanics, and restorers working with the 2001-2004 model years, having access to a high-quality Service Repair 

Manualis not merely a convenience; it is a technical necessity. This guide provides an in-depth exploration of the

TRX500FA's mechanical systems, maintenance protocols, and diagnostic procedures, serving as a professional-

grade companion to factory service documentation.

The Evolution of the TRX500 Rubicon Series (2001-2004)

Between 2001 and 2004, the TRX500FA (and the FGA GPS-equipped variant) dominated the heavy-duty utility

market. Unlike traditional manual shift or electric shift (ESP) models, the Rubicon utilized a sophisticated hydraulic

drive system that required precise maintenance. The service manuals for these specific years highlight the

transition from traditional gear-driven systems to the complex fluid dynamics of the Hondamatic. Understanding the

nuances of these early years is critical, as later iterations (2005+) introduced changes to the bodywork and cooling

systems, though the core engine architecture remained similar.

Core Technical Specifications

Before diving into maintenance, it is essential to establish the engineering baseline for the 2001-2004 models. The 

following table outlines the fundamental specifications found within the Honda Genuine Service Manual.



Component Technical Specification

Engine Type 499cc liquid-cooled OHV dry-sump longitudinal single-
cylinder four-stroke

Bore and Stroke 92.0mm x 75.0mm

Compression Ratio 9.2:1

Valve Train Overhead valve (OHV), two-valve

Induction 36mm constant-velocity (CV) carburetor

Transmission Fully automatic electronically controlled hydro-mechanical 
(Hondamatic)

Final Drive Direct front and rear driveshafts with torque-sensing front 
differential

Oil Capacity Approximately 4.9 Liters (5.2 US qt) at oil change/filter 
change

The Hondamatic Transmission: A Theoretical Framework

The defining feature of the TRX500FA Rubicon is the Hondamatic. Unlike belt-driven CVTs found in competitors, 

the Hondamatic is a sealed, hydraulic unit. It operates on the principle of variable displacement axial piston pumps 

and motors. Inside the unit, an engine-driven pump creates hydraulic pressure, which is then directed to a hydraulic 

motor that drives the output shaft. By varying the angle of a swash platevia an electric motor (the Control Motor),

the transmission continuously alters the gear ratio.

The Mechanics of the Swash Plate

The swash plate angle is the variable that determines the volume of oil moved by the pistons. When the angle is 

steep, more oil is moved, resulting in a higher gear ratio (higher speed). When the angle is shallow, less oil moves, 

providing high torque for climbing or towing. This system is controlled by the Electronic Control Unit (ECU), which

processes data from the Throttle Position Sensor (TPS), Vehicle Speed Sensor (VSS), and the Engine Control

Sensor. If any of these sensors fail, the ECU enters a fail-safe mode, often indicated by a blinking "D1 D2 ESP"

indicator on the instrument cluster.

Technical Analysis of Maintenance Protocols

Regular maintenance is the only way to ensure the longevity of the Hondamatic system. Because the transmission

and engine share the same oil supply, the quality and cleanliness of the lubricant are paramount. Any

contamination in the oil can lead to catastrophic failure of the hydraulic pump pistons.

Oil and Filter Service Procedure

1.  Warm-up: Run the engine for 5 minutes to ensure the oil is at operating temperature, allowing contaminants 

to be suspended in the fluid.

2.  Drainage: Locate the drain plug at the bottom of the crankcase and the secondary drain plug for the oil tank 

(dry-sump system).



3.  Filter Replacement: Remove the oil filter cover on the right side of the engine. Replace the cartridge-style 

filter, ensuring the spring and O-ring are correctly positioned. Warning: Installing the filter backward will block oil 

flow and destroy the engine within minutes.

4.  Fluid Selection: Use only Pro Honda GN4 4-stroke oil or equivalent meeting JASO T 903 standard MA. Avoid 

oils with "Energy Conserving" labels as they contain friction modifiers that can cause transmission slippage.

Valve Clearance Adjustment

The OHV design requires periodic adjustment to maintain optimal volumetric efficiency. For the 2001-2004

TRX500FA, the clearances must be checked when the engine is cold (below 35&deg;C / 95&deg;F).

•  Intake: 0.15 mm (&plusmn; 0.02 mm)

•  Exhaust: 0.15 mm (&plusmn; 0.02 mm)

Adjusting the valves involves removing the seat, fuel tank, and the cylinder head cover. Mechanics must rotate the

crankshaft to the Top Dead Center (TDC) on the compression stroke, verified by the "T" mark on the flywheel

visible through the inspection port.

Electrical System and Diagnostic Troubleshooting

The 2001-2004 Rubicon utilizes a complex electrical architecture to manage its automatic shifting. A Service 

Repair Manual provides the necessary wiring diagrams to trace faults in the Shift Control System.

Reading Blink Codes (Diagnostic Trouble Codes)

When the ECU detects a fault, it flashes the gear indicator on the LCD. Technicians use these pulses to identify the

failed circuit:



Blink Code Faulty Component Possible Symptom

1 Blink MAP Sensor Circuit Poor idling/stalling

2 Blinks ECT (Engine Coolant Temp) Sensor Overheating or rich fuel mixture

3 Blinks Throttle Position Sensor (TPS) Erratic shifting or no shift

4 Blinks Angle Sensor Transmission stuck in one ratio

5 Blinks Shift Motor Circuit Manual mode failure (ESP not 
working)

6 Blinks Vehicle Speed Sensor (VSS) Erratic speedometer and shifting

Angle Sensor Calibration (Initial Setting Procedure)

After replacing an angle sensor or the ECU, a specific "Initial Setting" or initialization procedure is required to teach

the ECU the physical limits of the swash plate. This involves a sequence of button presses (Upshift/Downshift/

Mode) while turning the ignition on. Failure to perform this will result in the transmission refusing to shift out of

neutral.

Engine and Chassis Torque Specifications

Proper torque application prevents stress fractures and fluid leaks. Below are critical torque values derived from the 

factory service manual for the 1998-2004 Foreman/Rubicon series.

•  Cylinder Head Bolts: 47 N&middot;m (35 lbf&middot;ft)

•  Oil Drain Plug: 25 N&middot;m (18 lbf&middot;ft)

•  Wheel Nuts: 64 N&middot;m (47 lbf&middot;ft)

•  Spark Plug (NGK BKRES-11): 18 N&middot;m (13 lbf&middot;ft)

•  Tie-rod End Nuts: 54 N&middot;m (40 lbf&middot;ft)

Case Study: Troubleshooting Shifting Issues in the 2003 TRX500FA

Problem Statement:A 2003 Rubicon is stuck in "Neutral" despite the indicator showing "D" or "R". The owner

reports the engine revs but the vehicle does not move.

Step 1: Oil Pressure Test.The first step in any Hondamatic diagnostic is checking the hydraulic pressure. A

specialized pressure gauge is attached to the oil pressure port on the front of the transmission. At 5,000 RPM, the

pressure should typically exceed 500 psi. If pressure is low, the issue is likely a clogged oil strainer or a failing

internal pump.

Step 2: Check the Shift Control Motor.If pressure is adequate, the technician should test the shift motor. These

motors can accumulate carbon dust internally, causing them to drag. Applying 12V directly to the motor leads

should result in instant rotation. If the motor is sluggish, replacement is necessary.

Step 3: Inspect the Reduction Gears.Between the shift motor and the swash plate lies a set of plastic reduction

gears. In some 2001-2002 models, these gears could strip under high load. Modern repair kits often provide

reinforced replacements.



Comparison of Service Manual Options

Owners looking to maintain their TRX500FA have several choices regarding documentation. Each has distinct

advantages depending on the user's technical proficiency.



Manual Type Best For Key Features

Honda Genuine Factory Manual Professional Mechanics Deepest technical detail, official 
wiring diagrams, and specific torque 
sequences.

Clymer Manual (M210) DIY Enthusiasts Step-by-step photos, layman's terms, 
and general troubleshooting guides.

Haynes Manual General Maintenance Concise procedures and high-quality 
exploded views of sub-assemblies.

Online/Digital Manuals Quick Reference Searchable text and portability on 
tablets/phones in the workshop.

Advanced Field Guide: Preparing for Long-Term Reliability

For those using the TRX500FA in remote environments or for heavy agricultural work, a proactive maintenance

approach is required. The following "Field Guide" checklist exceeds the standard service interval to ensure the

machine remains operational under stress.

The "Zero-Fail" Checklist

1.  Differential Fluid Inspection: Change the front and rear differential gear oil every 1,000 miles. Use SAE 80 

hypoid gear oil. Check for milky coloration, which indicates water intrusion through the vent tubes.

2.  Cooling System Pressure Test: The Rubicon is liquid-cooled. Ensure the radiator fins are clear of mud. Use a 

50/50 mix of ethylene glycol and distilled water. Note: Never use tap water, as mineral buildup will clog the narrow 

passages of the oil cooler.

3.  Brake System Overhaul: The 2001-2004 models use front hydraulic drums and a rear sealed mechanical 

drum. Front drums are prone to dirt ingress. Disassemble, clean with brake cleaner, and lightly grease the pivot 

points annually.

4.  Driveshaft Boot Inspection: Inspect the CV boots on the front axles for tears. A torn boot will allow grit to 

destroy the CV joint within hours of trail riding.

Mathematical Modeling of Load and Transmission Stress

The stress on the Hondamatic system can be calculated by understanding the relationship between engine torque

output and final drive resistance. The formula for the transmission's hydraulic efficiency (&eta;h) is defined as:

&eta;<sub>h</sub> = (P<sub>out</sub> &times; Q<sub>out</sub>) / (P<sub>in</sub> &times; Q<sub>in</

sub>)

Where P represents pressure and Q represents flow rate. As heat increases, the viscosity of the oil decreases, 

leading to higher leakage past the pistons (higher Q<sub>leak</sub>), which reduces overall efficiency. This is why

maintaining the cooling system and using the correct oil viscosity (10W-30 or 10W-40) is mathematically critical to

the mechanical output of the vehicle.

The Critical Role of Technical Documentation

The 2001-2004 Honda TRX500FA Rubicon remains a masterpiece of Japanese engineering, balancing brute utility 

with sophisticated hydraulic technology. However, the complexity of the Hondamatic and the integrated electronics 

means that traditional "shade-tree" mechanics logic is often insufficient. Success in repairing and maintaining these 



units depends on the rigorous application of the data found in a factory service manual.

Whether you are performing a simple oil change or a complex teardown of the engine's bottom end, the specific

tolerances, electrical resistances, and torque values provided in the service manual are the only way to ensure the

machine returns to factory specifications. By following the structured diagnostic paths and maintenance schedules

outlined in this guide, owners can expect their Rubicon to provide decades of service, proving that with the right

information, even the most complex systems can be mastered and maintained for the long haul.
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