
Metal-Polymer Self-Lubricating Bearings in Cable Car & Ropeway 
Systems: Maintenance-Free Performance Down to -40°C

Explore how Steel-Backed + Porous Bronze Sinter + PTFE Composite Bearings solve ropeway maintenance challenges. Offering cylindrical 
bushes, thrust washers, and custom designs for continuous rotation and oscillating movements in extreme alpine environments.

Introduction: The Critical Role of Bearing Technology in High-Altitude Safety

In the design of passenger ropeways and cable cars, the safety and reliability of every component are paramount. These systems operate under severe 
conditions: extreme cold, frequent start-stop cycles, heavy impact loads, and constant exposure to moisture and wind. Within these mechanical systems, 
bearings play a silent yet vital role in ensuring quiet, smooth, and safe operation.
Traditional greased bearings often struggle in these environments.  Lubricant can harden in sub-zero temperatures,  seals can fail against condensation, and 
high-altitude maintenance presents significant cost and safety risks. The solution lies in advanced material science: Metal-Polymer Self-Lubricating 
Bearings.

1. Material Science Deep Dive: The Three-Layer Composite Structure

The exceptional performance of Self Lubricating Metal bearings in ropeway applications stems from a robust tri-metallic construction. This Metal-Polymer 
Composite Bushing Material is engineered to provide Chemical Resistant properties and Extended Service Life without external lubrication.

1. Steel Backing (The Foundation):
   ○Material: High-strength carbon steel or Stainless Steel Substrate. For ropeway applications exposed to humidity and snow, the stainless steel option 
provides critical corrosion resistance, preventing rust-induced seizure.
   ○Function: Provides high load-carrying capacity and dimensional rigidity, ensuring a precise press-fit within the housing.

2. Porous Bronze Sinter Layer (The Interface):
   ○Structure: A uniform layer of spherical bronze powder sintered directly onto the steel backing.
   ○Function: Acts as a thermal bridge to dissipate frictional heat generated during Continuous Sliding Rotation. Its interconnected porosity provides a 
strong mechanical anchor for the polymer sliding layer.

3. Sliding Layer (PTFE & Polymer Compound):
   ○Composition: A high-performance polymer compound, typically PTFE-based, offering Lower Friction with POM Bushing alternatives.
   ○Mechanism: During initial operation, a micro-thin film of PTFE transfers to the mating shaft surface. This establishes a solid lubricant transfer film, 
enabling true Self Lubricated performance. This mechanism ensures reliable Lubricated Operation even in remote locations where re-greasing is 
impossible.

2. Operational Performance Characteristics

Based on the unique material structure, these Self-lubricated Bushings deliver the following performance attributes under typical ropeway operating 
conditions:

Performance Metric Rating & Operational Description

Dry Operation Good — Maintains boundary lubrication even in total grease starvation, preventing galling and metal-to-metal seizure.

Lubricated / Greased Operation Very Good — The micro-porous surface can retain a grease reservoir, drastically reducing wear rates in mixed-film 
conditions.

Movement Suitability Excellent for Continuous Sliding Rotation and Oscillating Movements.

Fretting Corrosion Resistance Excellent — Highly resistant to damage caused by low-amplitude oscillatory movements (e.g., wind-induced vibration 
in tower structures).

Machinability & Compliance Machinable for tight tolerances. RoHS Compliant.

System Integration Simple Assembly with Reduced System Cost (elimination of centralized lubrication systems). Quiet Operation.
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3. Specific Ropeway Applications & Bearing Solutions

Self-lubricating Metals and composites are utilized across multiple critical points in a ropeway system. We provide Bearing Forms Made to Order, 
including: Cylindrical Bushes, Thrust Washers, Sliding Plates, Half-Bearings, and Special Shapes obtained by Stamping.

Application Area Technical Challenge & Solution Recommended Bearing Form

Sheave Assemblies (Tower Wheels)

Challenge: Inaccessible lubrication points; grease 
solidification in alpine cold. Solution: Metal-Polymer 
Cylindrical Bushes utilizing Dry Operation 
Good characteristics for Increased Wear 
Resistance and jam-free rotation.

Cylindrical Bushes, Metric/Inch Sizes

Grip Mechanisms (Detachable & Fixed)

Challenge: Frequent clamping cycles; risk of 
sticking in extreme cold. Solution: Stainless Steel 
Backed + PTFE flanged bushes. Corrosion-proof 
and low-friction for reliable jaw actuation.

Flanged Self-Lubricating Bushings

Station Conveyor & Switching Systems

Challenge: Passenger areas require Quiet 
Operation with zero risk of oil drip 
contamination.  Solution: Sliding Plates and thin-wall 
bushings replace rolling bearings, eliminating noise 
and grease leakage.

Sliding Plates, Split Bushing (ISO 3547)

Tensioning Systems & Tower Articulations

Challenge: Constant vibration and low-amplitude 
oscillating movement leading to Fretting 
Corrosion on shaft journals. Solution: Self-
lubricating Metal composites absorb micro-
movements, protecting expensive shaft 
components.

Half-Bearings, Thrust Washers

4. Design Flexibility & Customization Support

Beyond Standard Sizes, we offer comprehensive support for Customized Bearing Designs to meet specific ropeway engineering requirements.
• Dimensional Range: Full availability of Metric and Inch sizes. Custom Size manufacturing  available for non-standard bore diameters and wall thicknesses.
• Form Variety: From simple stamped parts to complex machined Special Shapes, we assist engineers in optimizing designs to Simplify Assembly and 
reduce overall production costs.
• Operational Compatibility: Products are designed for Mixed Film Lubrication Conditions and are fully RoHS Compliant, making them ideal for both new 
ropeway projects and the refurbishment of existing installations.

5. Conclusion: Enhancing Safety and Reducing Lifecycle Costs

In the demanding field of passenger ropeway transportation,  component failure is not an option. Metal-Polymer Self-Lubricating Bearings offer a 
compelling alternative to high-maintenance grease systems by providing Chemical Resistance, Extended Service Life, and Reduced System Cost. 
Whether facing -40°C temperatures or constant Oscillating Movement, this material technology ensures reliable, quiet, and safe passage across mountain 
landscapes.

For technical inquiries regarding Cylindrical Bushes, Stainless Steel Backed material selection, or to request product samples for prototype testing, please 
contact our engineering support team.
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