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The KTM 350 EXC-F has long been regarded as one of the most balanced and technically sophisticated

motorcycles in the enduro world. Positioned precisely between the agility of a 250cc machine and the raw power of

a 450cc bike, the 350 EXC-F series represents a masterclass in power-to-weight engineering. For owners,

technicians, and enthusiasts, understanding the technical nuances of this machine requires more than just a

surface-level overview; it demands a deep dive into the factory service manuals, engineering principles, and

rigorous maintenance protocols that keep these high-performance machines operational in grueling off-road

environments.

The Engineering Philosophy of the 350cc Dual-Sport

When KTM introduced the 350 EXC-F, the objective was clear: create a motorcycle that offers the handling

characteristics of a small-bore engine with the torque and top-end performance of a large-bore engine. This is

achieved through a high-revving, Double Overhead Camshaft (DOHC) architecture. Unlike traditional utility

motorcycles, the 350 EXC-F is a high-strung competition machine that requires precise calibration and adherence

to technical documentation.

The DOHC Valvetrain and Cylinder Head

At the heart of the 350 EXC-F is a cylinder head designed for maximum volumetric efficiency. The engine utilizes 

four lightweight titanium valves actuated by DLC-coated (Diamond-Like Carbon) finger followers. This design allows 

the engine to reach RPM levels exceeding 12,000, which is critical for generating the 45-50 horsepower typical of 

this displacement class. Proper maintenance of this valvetrain, as outlined in the 2012-2024 Repair Manuals, is

essential to prevent catastrophic engine failure.

Keihin Engine Management System (EMS)

The transition from carburetors to Electronic Fuel Injection (EFI) marked a significant milestone for the EXC-F line.

The Keihin EMS manages the fuel injection, ignition timing, and various sensor inputs to ensure optimal

combustion. Key sensors include:

•  Throttle Position Sensor (TPS): Ensures the ECU knows exactly how much air is entering the system.

•  Ambient Air Pressure and Temperature Sensors: Adjusts the fuel map for altitude and climate changes.

•  Coolant Temperature Sensor: Manages cold-start enrichment and prevents overheating through fan activation 

(where equipped).

•  Roll-over Sensor: A safety feature that cuts the engine in the event of a crash.

Comparative Technical Specifications (2012 vs. 2014 vs. 2024)

Understanding the evolution of the KTM 350 EXC-F requires a side-by-side comparison of its technical

specifications. Over the years, KTM has refined the chassis, engine weight, and electronics to maintain its

competitive edge.



Feature 2012 KTM 350 EXC-F 2014 KTM 350 EXC-F 2024 KTM 350 EXC-F

Engine Type Single Cylinder, 4-Stroke Single Cylinder, 4-Stroke Single Cylinder, 4-Stroke

Displacement 349.7 cc 349.7 cc 349.7 cc

Bore/Stroke 88 mm / 57.5 mm 88 mm / 57.5 mm 88 mm / 57.5 mm

Transmission 6-speed 6-speed 6-speed

Weight (Dry) ~107.5 kg ~107.2 kg ~104.5 kg

Frame Design Central Chrome-Moly Central Chrome-Moly Hydro-formed Chrome-Moly

Front Suspension WP USD 4860 MXMA PA WP USD 4860 MA PA WP XACT 48mm (Closed 
Cartridge)

Rear Suspension WP PDS 5018 DCC WP PDS 5018 DCC WP XPLOR PDS

Deciphering the Factory Service Manuals

KTM provides two primary types of documentation for the 350 EXC-F: the Owner’s Manual and the Repair 

Manual (Service Manual). While many users rely solely on the Owner’s Manual for basic operations, the Repair

Manual is the definitive guide for advanced mechanical work.

The Role of the Owner’s Manual

The Owner’s Manual focuses on the initial setup, safety instructions, and routine maintenance intervals. It includes

information on:

•  Operating Elements: Location of the kill switch, mapping switch, and instrument cluster.

•  Basic Maintenance: Air filter cleaning, chain tensioning, and oil level checks.

•  Ergonomic Adjustments: Handlebar positioning and lever adjustments.

The Depth of the Repair Manual

The Repair Manual is a technical document intended for certified technicians. It provides exploded views of the

engine, chassis, and electrical systems. It covers critical procedures such as:

•  Full Engine Rebuilds: Detailed steps for splitting the crankcases, replacing the crankshaft, and honing the 

cylinder.

•  Suspension Overhauls: Re-valving and replacing seals in the WP forks and shock absorbers.

•  Electrical Troubleshooting: Using diagnostic tools to read ECU error codes and testing the stator output.

Core Maintenance Protocols: A Step-by-Step Field Guide

To maintain the longevity of a 350 EXC-F, owners must adhere to a strict maintenance schedule. High-performance 

enduro engines are measured in hours of operation rather than miles or kilometers.

1. The Lubrication System (Every 15-20 Hours)

The 350 EXC-F uses a sophisticated lubrication system with two oil pumps. One pump ensures high-pressure

lubrication to the crankshaft and piston, while the other is a suction pump that clears the crankcase and lubricates



the transmission. The following steps are mandatory during an oil change:

1.  Drain Oil: Remove the drain plug and the short oil screen located at the bottom of the engine.

2.  Clean Screens: Use compressed air and contact cleaner to clean the long and short oil screens. Debris here 

can indicate internal engine wear.

3.  Replace Filter: Install a new paper oil filter, ensuring the O-ring is seated correctly to prevent pressure loss.

4.  Refill: Use high-quality 10W/50 synthetic oil meeting JASO MA2 standards.

2. Valve Clearance Inspection (Every 30-50 Hours)

As the valves bed into the seats, the clearance between the camshaft lobe and the finger follower decreases. If the 

clearance becomes too tight, the valves may not close fully, leading to loss of compression and burnt valves. 

Measurements must be taken when the engine is completely cold.



Valve Type Intake Clearance Exhaust Clearance

Titanium Valves 0.10 – 0.15 mm 0.13 – 0.18 mm

3. Air Filter Management

In off-road environments, the air filter is the engine's first line of defense. A clogged filter will richen the air-fuel

mixture, while a poorly sealed filter will allow dust to enter the intake tract, leading to rapid wear of the piston rings

and cylinder wall. Use only high-tack filter oil and ensure the Twin Air filter is seated perfectly on the cage.

The WP Suspension Ecosystem: PDS vs. Linkage

A recurring technical debate in the KTM community involves the rear suspension design. The 350 EXC-F (EU 

models) typically utilizes the PDS (Progressive Damping System), while the XC-F (Cross-country) models utilize

a linkage system.

Advantages of PDS for Enduro

The PDS system mounts the shock directly to the swingarm without a linkage. This design offers several technical

benefits for technical enduro riding:

•  Increased Ground Clearance: There is no linkage hanging below the swingarm to catch on rocks or logs.

•  Simplified Maintenance: Fewer bearings and seals to replace compared to a linkage system.

•  Weight Reduction: The lack of linkage components reduces the unsprung weight of the motorcycle.

WP XPLOR and XACT Fork Technology

Modern 350 EXC-F models feature the WP XPLOR fork, which separates the damping functions. Compression

damping is adjusted on the left fork leg, and rebound damping is adjusted on the right. For 2024, the introduction of

the WP XACT Closed Cartridge fork has significantly improved high-speed stability by preventing oil foaming

through a pressurized system.

Electronic Fuel Injection (EFI) Troubleshooting and Solutions

One of the most common challenges for owners of modern 350 EXC-Fs is diagnosing EFI issues. Unlike a

carburetor, which can be visually inspected, EFI systems require a systematic electrical approach.

Common Failure Modes and Diagnostics

•  Clogged Fuel Injector: Symptoms include hard starting or bogging at high RPM. Solution: Utilize a 10-micron 

pre-filter in the fuel line and clean the injector using specialized equipment.

•  Fuel Pump Failure: The in-tank fuel pump must maintain a pressure of approximately 3.5 bar (50 psi). If the 

bike loses power under load, the pump or the internal fuel filter may be failing.

•  TPS Out of Range: If the throttle position sensor is bumped or vibrates out of alignment, the idle will become 

erratic. Technicians use a multimeter or KTM's diagnostic software to reset the base voltage (typically ~0.60V at 

closed throttle).

The Lithium-Ion Battery and Charging System

KTM utilizes lightweight Lithium-Ion (LiFePO4) batteries to save weight. However, these batteries have a specific

charging profile. Using a traditional lead-acid charger can damage the battery cells. The stator output should be

tested if the battery fails to hold a charge; a healthy system should output 14V+ at 5,000 RPM.



Chassis and Structural Integrity

The frame of the 350 EXC-F is constructed from chrome-molybdenum steel. This material was chosen for its

specific flex characteristics, which provide feedback to the rider. Technical inspection of the chassis should include:

•  Swingarm Pivot: Check for lateral play, which indicates worn needle bearings.

•  Steering Head Bearings: Ensure the front end rotates smoothly without notchiness.

•  Subframe Alignment: The 2024 models feature a hybrid polyamide/aluminum subframe that is designed to flex 

during impact but must be checked for cracks after a significant crash.

Summary and Technical Synthesis

The KTM 350 EXC-F is a masterpiece of modern motorcycle engineering, but its performance is inextricably linked

to the quality of its maintenance. By strictly following the factory repair manuals and understanding the underlying

engineering of the DOHC engine, Keihin EFI, and WP suspension, owners can ensure that their machine remains

a reliable tool for competition or recreation.

As the series continues to evolve, the integration of more sophisticated electronics and lightweight materials will

only increase the importance of technical literacy. Whether you are performing a simple oil change or a complex

top-end rebuild, the technical documentation provided by KTM remains the most valuable tool in the mechanic's

chest. Success in the dirt begins in the workshop, with a commitment to precision, torque specifications, and a

deep understanding of the mechanical forces at play in a 350cc high-performance engine.
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