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Effects of Different Forms of Damping on Vibration and Sound
Radiation Characteristics of Wheels

LIU Yu-xia, Wen Ze-feng, XIAO Xin-biao,
PENG Jin-fang, JIN Xue-song

( State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, China)

Abstract : The wheel/rail noise, especially the sound radiation from the wheel, is one of the main noise sources of the
track. It is well known that the damping can effectively reduce the vibration and sound radiation level of wheels. In this
work, a hybrid model of finite element method and boundary element methods (FEM-BEM) is developed to investigate the
effects of the sprayed- damping and constraint- damping of the wheels. The equivalent roughness of the wheel/rail is
employed as the excitation at the nominal contact position. It is found that the sprayed-damping wheel with a 2 mm thick
damping layer has the best noise reduction effect. It can reduce the sound power level (SPL) of the noise by 2 dB(A) in
comparison with the standard wheel. For the constraint layer of Imm thickness, the optimum thickness of the sprayed
damping layer is found to be 2 mm. It can reduce the SPL by 3 dB(A) in comparison with the standard wheel.
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