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An Effect of Periodicity on Wheel Vibration Responses
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Abstract : When calculating the receptance of train wheels, researchers usually take an arbitrary point on the wheel s
nominal rolling circle as the wheel/rail contact point. This is applicable to wheels that are homogeneous in the circumferen-
tial direction. However, lots of wheels have geometrical periodicity in the circumferential direction. In this paper, the influ-
ence of the wheel periodicity in the circumferential direction on wheel admittance is studied. Taking domestic high-speed
railway TMD wheels as examples, the receptance of two kinds of wheels are calculated using the modal superposition meth-
od. The results at different wheel/rail contact points show that the wheel with 8 TMDs has a maximum receptance level dif-
ference of 71.0 dB at 2 919.5 Hz, and the one with 2 TMDs has a maximum receptance level difference of 67.4 dB at 3 648.0
Hz. And new peaks will occur at different wheel/rail contact points for the wheel with 8 TMDs. In addition, the difference in

receptance levels of the same wheel at multiple frequencies exceeds 10 dB.
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