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Optimization Design of High Speed Precision Bearing
Structure and Study on Friction and Wear Performance

Guangfu Wu
Wafangdian Bearing Group Co., Ltd., Wafangdian, Liaoning, 116300, China

Abstract

As the core component of high-end equipment, the friction and wear performance of high-speed precision bearings directly
determines the operating accuracy and service life of the equipment. In response to the technical challenges of high friction loss
and prominent wear failure of bearings under high-speed operating conditions, this study integrates friction and wear mechanisms
with optimization design methods, focusing on structural improvement and performance experimental research of rolling elements,
retainers, and groove shapes. By systematically analyzing the coupling relationship between structural parameters and friction and
wear, an optimal design model is established. Through numerical simulation and experimental verification, the effectiveness of the
optimization scheme in reducing friction coefficient and minimizing wear is elucidated. The research results provide theoretical
support and technical reference for improving the service performance of high-speed precision bearings under extreme working
conditions, and have important engineering value for promoting the development of high-end equipment manufacturing industry.
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