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Fig.1 Cross size of subway wheel
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Tab.1 Material characteristics of wheel used in FEA
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Fig. 2 FEM of subway wheel
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Fig. 3 Select of calculation nodes
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Fig.4 Overview of the design variables
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Tab. 2 Results of optimization design
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Optimizing cross-sectional shape of subway wheel to
decrease vibration and noise

LIU Yong-jun®, LIU Xiao-fang
(Beijng Jiaotong University. Beijing 100044, China)

Abstract; In this paper, with the purpose of reducing wheel/rail contact noise emitted from subway vehi-
cle travel, the Structural Dynamic Optimum Design theory was introduced to the Cross-sectional shape
design of Subway wheel. A mathematical model was established and an effective algorithm was compiled
as well. The objective of the optimization method was to find a design of the selected railway wheel,
which without the use of damping or tuning devices, emits less vibration/noise compared to the original
design. The optimization method used, was based on Genetic Algorithms (GAs). GAs are a robust opti-
mization method that performs regardless of the optimization problem. A FEM model of the wheel was
employed, and ANSYS was utilized running in batch mode for the calculation of the objective function
values of the population of each generation. Taken the wheel of a subway car as an example, geometric
parameters of wheel Cross-sectional shape were taken as the design variables, while the minimal noises
emitted from wheel structural vibration was considered as the objective function. The optimal geometric
parameter of wheel Cross-sectional shape in feasible field was presented. The results showed that this

optimal design method is successful, which can reduce noises emitted from wheel vibration to a great extent.

Key words: subway wheel; FEM; optimal design; Genetic Algorithms; vibration; noise



