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Study on Wear Mechanism and Influencing Factors of Wheel

Treads for High-speed Trains Exceeding 400 km/h

Lou Ping', Hu Minghao', Li Yonghe':?
(1. School of Civil Engineering, Central South University, Changsha 410075, China; 2. Feihong Technology Co., Ltd. of the Aerospace Era,
Haidian, Beijing 100094, China)

Abstract: To improve the operational safety of high-speed trains and optimize the wheel reprofiling
strategy, this paper constructs an iterative model for wheel tread wear based on Archard’s wear theory,
analyzes the influence patterns of operating speed, friction coefficient, and operation mileage on wear, and
explores the influence mechanism of wheel tread wear on train operational performance. The study finds
that the wear depth of the wheel tread presents an M-shaped curve within a reprofiling cycle, with wear
concentrated in the area around the rolling circle. Increases in operating speed, operation mileage, and
friction coefficient all significantly enhance the wear rate, and the width of the wear area shows a
non-linear expansion trend. While tread wear has little impact on vertical stability and safety, the nominal
equivalent conicity, wheel-axle lateral force, derailment coefficient, and lateral Sperling index all increase
significantly with the degree of wear. The research results provide theoretical support for formulating
wheel reprofiling cycles and ensuring the safe operation of high-speed trains.
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Fig.3 Wear coefficient map for Archard's model
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Fig.6 Tread wear depth at different speeds
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Fig.7 Maximum wear depth and width of wheel tread vary with mileage at different speeds
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Fig.8 Depth of wheel tread wear under different friction coefficients between wheel and rail
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Fig.10 Maximum nominal equivalent conicity of wheel tread at different speeds and friction coefficients
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i [l R 5 R Rs
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>20.0 Hz F(f)=1 >26.0 Hz F(f)=1
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Fig.11 Vertical Sperling index variation Fig.12 Lateral Sperling index variation
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Fig.13 Maximum value of train operation safety index under different operating mileage
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