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Description

In modern semiconductor manufacturing, precision and absolute cleanliness are
paramount. Handling delicate, multi-million dollar silicon wafers within strict cleanroom
environments requires specialized, automated material handling systems (AMHS),
including FOUP (Front Opening Unified Pod) handlers and SMIF (Standard Mechanical
Interface) pod handlers.

While engineers meticulously design robotic arms and software, a critical yet frequently
overlooked component of these transport vehicles is the wheel system. The choice of
wheel directly impacts continuous smooth operation, payload safety, and contamination
control. To meet these stringent demands, polyurethane coated wheels have emerged as
the gold standard for semiconductor fab logistics.
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Why Polyurethane Coated Wheels are Essential for Cleanrooms

A high-performance polyurethane coated wheel combines a precision-machined metal
core with a specialized polyurethane (PU) elastomer outer tread. This engineered
composite provides an optimal balance of durability, traction, and micro-vibration
absorption that alternative materials simply cannot match.

1. Strict Cleanroom Compliance (Low Particle Emission): High-grade PU formulations
exhibit extreme abrasion resistance, ensuring zero shedding, flaking, or dusting. They
leave absolutely no black marks on expensive cleanroom epoxy or raised floors, fully
conforming to ISO Class cleanroom standards.

2. Micro-Vibration Suppression: Silicon wafers are exceptionally fragile; any sharp jerk or
vibration during transport can cause micro-cracks or particle contamination. The inherent
elasticity of cast polyurethane acts as a micro-shock absorber, smoothing out tiny floor
imperfections.

3. High Load Capacity & Zero Flat-Spotting: Fully loaded FOUPs (typically weighing 10-15
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kg per pod) plus the heavy battery-powered handler chassis exert significant static
pressure. Premium PU withstands heavy structural loads over long static periods without
permanent deformation (flat-spotting).

4. Chemical & Environmental Integrity: Semiconductor fabs undergo frequent
disinfection. Our specialized PU formulas resist degradation from harsh cleanroom
isopropyl alcohol (IPA), specialized floor cleaning agents, and industrial solvents.

Critical Application

1. Automated Guided Vehicles (AGV) & AMHS Handlers: Whether integrated into
automated overhead hoist transport (OHT) systems, rail-guided vehicles (RGV), or
cleanroom AGVs, polyurethane drive wheels provide the predictable, high-traction
acceleration and deceleration required for millimetric positioning at tool load ports.

2. Manual & Semi-Automated SMIF Pod Transporters: For manual wafer transport carts,
softer polyurethane blends lower rolling resistance, allowing fab operators to push and
maneuver heavy pods effortlessly through narrow aisles without causing jerky
movements.

Conclusion: Optimize Your Cleanroom Logistics Yield

Polyurethane coated wheels play a quiet but foundational role in protecting the
reliability, physical safety, and particle-free cleanliness of semiconductor fab logistics. By
guaranteeing smooth, silent, and vibration-free motion, these engineered components
directly safeguard manufacturing yields and reduce costly equipment maintenance
downtime. For semiconductor equipment OEMs, fab automation system integrators, and
cleanroom facility managers, selecting high-quality PU-coated wheels is a small
engineering choice that yields massive operational security.
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