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Thermoelastic Vibration Analysis of Train Axle
FENG Xiaoting

(Xi” an Railway Vocational &Technical Institute, Xian 710026, China)
Abstract : Based on the Euler Bernoulli beam theory and with the assumption of axial temperature field of an axle as the problem of
one-dimensional steady -state heat conduction, the motion equation of the thermoelastic vibration of the train axle is derived by
Hamilton principle and discretized by Rayleigh—Ritz method. The influence of temperature on the vibration of axle is studied and the
transformation of the modal coordinate value of the axle with time is obtained. It is concluded that the increase of the temperature of
the heat source can increase the amplitude obtained, which requires accurate and timely measurement of axle temperature. At the
same time, when the axle is subjected to concentrated load in the braking process, the vibration of the train will be intensified.
Keywords ; train axle; Euler-Bernoulli beam ;thermoelastic vibration; one—dimensional heat conduction
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