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Snowcats, or tracked over-snow vehicles (OSVs), represent a pinnacle of specialized engineering designed to
operate in the most unforgiving environments on Earth. Whether utilized for alpine grooming, utility access in
remote mountainous regions, or search and rescue operations, the mechanical integrity of these machines is
paramount. For fleet managers, mechanics, and operators, understanding the intricate ecosystem of snowcat parts
is not merely a matter of maintenance; it is a critical component of operational safety and fiscal efficiency. This
guide provides a deep-seated technical analysis of snowcat components, ranging from the propulsion systems of
legacy Bombardier units to the advanced grooming technologies of Prinoth and PistenBully.

The Anatomy of Snowcat Propulsion: Tracks and Traction Systems

The defining characteristic of a snowcat is its ability to traverse deep, uncompacted snow while maintaining a
remarkably low ground pressure. This is achieved through a complex assembly of track components that must
withstand extreme torque, sub-zero temperatures, and abrasive contact with ice and rock. The track system is not a
single entity but a composite of several high-stress parts.

1. Rubber Belting and Custom Tracks

Modern snowcat tracks rely on heavy-duty rubber belting reinforced with high-tensile fabric or steel cords. Brands
like Camoplast and Alltrack produce specialized rubber tracks that serve as the foundation for the entire

machine's mobility. These belts must resist 'stretching’ or elongation over time, which can lead to track slippage or
misalignment. In the aftermarket sector, manufacturers like Two Track Mind Inc. and Resilient Marketing provide
rebuilds and custom rubber tracks, often featuring Bombardier custom rubber tracksthat offer enhanced
durability over original equipment manufacturer (OEM) standards.

2. Cleats and Grousers

Cleats (also known as grousers) are the lateral bars attached to the rubber belts that provide the necessary 'bite’
into the snow. These are typically manufactured from high-grade aluminum or heat-treated steel. The choice of
cleat material and profile depends heavily on the machine's application. For example, grooming machines require
‘aggressive' cleats to churn and level snow, whereas utility vehicles may prioritize wider, flatter cleats to maximize
flotation.

3. Backing Plates and Hardware

Often overlooked, backing plates are essential for securing the cleats to the rubber belts. High-quality backing
plates, such as those designed for Bombardier, Prinoth, PistenBully, Tucker, and LMC, ensure that the stress of
the track's movement is distributed evenly across the belt's surface area. Failure of these components—often due
to corrosion or fatigue—can lead to 'cleat loss," which significantly compromises the vehicle's traction and can
cause catastrophic damage to the drivetrain if a loose cleat becomes lodged in the sprocket.

The Drivetrain and Hydraulic Systems

The conversion of engine power to track rotation occurs through a sophisticated drivetrain, often involving



hydrostatic drives where hydraulic pumps power high-torque motors at the drive wheels. This system allows for the
precise steering and high torque required to climb steep inclines.

Sprockets and Drive Wheels

The sprocket is the primary interface between the drivetrain and the track. Because it is a wear item, it is often
coated in polyurethane to reduce noise and vibration while extending the life of the track belt. Technical specialists
at The Shop Industrial (TSI) and Resilient Marketing emphasize the importance of monitoring sprocket wear
patterns. As the 'teeth' of the sprocket wear down, the 'pitch’ of the drive system changes, leading to increased
friction and potential belt failure. The Lapua Sprocketis one such example of a high-performance aftermarket part
designed to exceed OEM durability in heavy-use grooming scenarios.

Hydraulic Cylinders and Actuators

Snowcats utilize hydraulics not only for propulsion but also for the manipulation of front blades and rear grooming
implements. Used snowcat cylinders for brands like PistenBully and Bombardierare high-demand items in the
secondary market. These cylinders must be capable of operating at pressures exceeding 3,000 PSI while exposed
to freezing moisture, which can lead to seal failure and rod pitting. Regular inspection of the hydraulic fluid for
particulate contamination is essential to prevent internal pump damage.

Comparative Analysis: OEM vs. Aftermarket Parts

When sourcing parts, operators must choose between OEM components and aftermarket alternatives. This
decision impacts not only the upfront cost but also the long-term reliability and warranty status of the vehicle. Below
is a comparative matrix of key part categories.



Part Category

Tracks/Belts

Sprockets

Hydraulic Seals

Wear Parts (Urethane)

OEM Characteristics
(Prinoth/PistenBully)

Precise fitment; optimized
for specific model weight
and torque.

Guaranteed hardness
ratings; exact tooth profile
match.

Proprietary compounds for
extreme cold; perfect fit.

Factory standard durability.

Aftermarket
Characteristics (Alltrack/
FallLine)

Often reinforced with
heavier-duty materials;
competitive pricing.

Innovative polyurethane
compounds; often easier to

source for legacy machines.

Standardized sizes; high
availability for older Bombi
or Thiokol models.

Often enhanced wear
resistance; specialized for
varying snow types.

Technical Criticality

High (Safety Critical)

High (Drivetrain Longevity)

Medium (Maintenance

Heavy)

Medium (Operational
Efficiency)

The Legacy of Bombardier: From the Bombi to Modern Utility

The history of snowcat parts is inextricably linked to the Bombardier brand. While Bombardier's recreational and
industrial snowcat divisions have undergone various acquisitions (becoming part of Camoplast and eventually
Prinoth), thousands of legacy units like the Bombardier Plus MP and the compact Bombiremain in active
service. Sourcing parts for these machines requires a specialized knowledge of cross-referenced components.

Managing Legacy Components

For machines such as the Bombi, which may only have a few thousand operating hours but are decades old, the
challenge lies in sourcing "small parts" or specialized drivetrain components. Companies like TSI The Shop
Industrial and Two Track Mind specialize in parting out older machines or manufacturing custom replacements for
obsolete parts. Key legacy components often required include:635-0383-00 Series Parts: Common in Bombardier
catalogs, these include specialized bushings and mounting hardware.Hall Tracks: Traditional standard tracks that
require specific backing plates and cleat configurations no longer common in modern grooming machines.
Differential Components: Essential for the mechanical-drive steer systems found in Thiokol and LMC units.

Technical Workflow: Track Maintenance and Tensioning

One of the most frequent technical procedures in snowcat operation is the adjustment and maintenance of track
tension. Improper tensioning is the leading cause of premature wear on both the tracks and the drive sprockets.

Step-by-Step Tensioning Procedure

1. Leveling the Machine: Ensure the snowcat is on a flat, solid surface to avoid uneven weight distribution.

2. Measuring Sag: Most manufacturers (PistenBully, Prinoth) specify a certain amount of 'sag' measured
between the top of the track and the carrier rollers.

3. Adjusting the Idler Wheel: Use the hydraulic or mechanical tensioner to move the front idler wheel. Over-
tensioning can lead to bearing failure in the idler and drive motor, while under-tensioning leads to 'ratcheting' where
the sprocket skips teeth on the belt.

4. Aligning the Track: Ensure the track is centered on the sprockets and idlers. Misalignment causes the side of
the belt to rub against the chassis, leading to rapid sidewall degradation.



Engineering Considerations for Cold-Weather Failure Modes

Engineering parts for snowcats requires addressing unique failure modes caused by cryogenic temperatures.
Metals become brittle, and standard rubber loses its elasticity. Technical writers and engineers focus on Glass
Transition Temperature (Tg) for all non-metallic parts.

Urethane and Polyurethane Wear Parts

Urethane is used extensively in snowcat track accessories, such as solid tires for mid-wheels and sprocket
coverings. High-quality urethane parts from suppliers like FallLineare engineered to maintain a specific durometer
(hardness) even at -40°C. If the material becomes too hard, it will crack under impact; if it is too soft, it will wear
away instantly against the abrasive snow crystals.

Thermal Expansion and Hardware

In the assembly of tracks, the torque specifications for bolts and backing plates must account for thermal
contraction. A bolt tightened in a heated shop may become loose when the machine is deployed into sub-zero
environments. Using Grade 8 hardwareand specific locking compounds is a technical requirement for any
snowcat repair involving the track assembly or drivetrain.

Case Study: Troubleshooting Hydraulic Pressure Loss in Grooming
Operations

Consider a scenario where a PistenBully 600 or Prinoth Bisonexperiences a loss of blade control during active
grooming. The diagnostic workflow involves several technical stages:

Phase 1: Fluid Analysis

Mechanics must first check for aeration or foaming in the hydraulic reservoir. Aeration often indicates a leak in the
suction line, allowing air to be pulled into the system. In cold climates, this is frequently caused by a hardened O-
ring at a fitting.

Phase 2: Pressure Testing the Cylinders

Using a hydraulic pressure gauge, the technician tests the output of the pump against the requirements of the
Bombardier or Prinoth cylinders. If the pump meets pressure but the cylinder drifts under load, the internal seals
are likely bypassed, necessitating a rebuild or replacement from a specialist like Two Track Mind Inc..

Phase 3: Control Valve Diagnostics
In modern machines, the issue may be electronic rather than mechanical. The solenoid-operated control valves

(often referred to as 'sandwich valves') may fail due to moisture ingress in the electrical connectors, a common
issue in the snowcat environment where snow melts and refreezes on the chassis.

Sourcing Strategy: The "One-Stop Shop" Model

For organizations operating mixed fleets (e.g., a resort with both PistenBully groomers and Tucker Sno Cat utility
vehicles), the most efficient sourcing strategy is a "one-stop shop" provider. Companies like Resilient Marketing
Inc. and Alltrack Inc.have developed comprehensive catalogs that cross-reference OEM part numbers across
multiple brands. This approach reduces downtime and shipping costs by consolidating the procurement of
sprockets, grooming accessories, and track hardware.

Inventory Management for Remote Operations



Utility companies operating in remote areas must maintain a 'critical spares' kit. Based on failure rate data, a
technical inventory should include:Complete track repair kits (cleats, backing plates, and high-tensile bolts).Spare
sprockets (especially for high-hour machines).Hydraulic hose kits and common seal sizes.Universal joints and drive
shaft components for mechanical-drive vehicles like LMC or DMC.

The Future of Snowcat Parts: Electrification and Composite Materials

As the industry moves toward sustainability, the next generation of snowcat parts will involve electric drive motors
and lightweight composite frames. Prinoth and PistenBullyhave already introduced electric or diesel-electric
hybrid models. From a technical standpoint, this shifts the focus from hydraulic maintenance to high-voltage battery
cooling systems and specialized electric motor bearings capable of high torque at zero RPM. However, the
fundamental need for robust track systems—sprockets, grousers, and rubber belting—will remain unchanged, as
the physics of snow displacement and traction are immutable constants of the alpine environment.

In conclusion, the operational success of a snowcat is the sum of its parts. From the precision-engineered
polyurethane of a drive sprocket to the high-tensile strength of a rubber track belt, each component must perform in
a delicate balance of strength and flexibility. By adhering to rigorous maintenance schedules, utilizing high-quality
OEM or aftermarket parts from reputable suppliers like TSI and Two Track Mind, and understanding the
engineering principles behind the machinery, operators can ensure their vehicles remain resilient in the face of the
harshest winter conditions. The evolution of brands from Bombardier to Prinoth and PistenBullyhas only
heightened the need for technical expertise in the maintenance and sourcing of these essential over-snow vehicles.
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