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Sound Radiation Prediction and Control of Section Aluminum of
High-speed Train’s Car-body Based on Hybrid FE-SEA Method

WU Jian'?, XIAO Xin-biao', ZHANG Yu-mei', SHENG Xiao-zhen'

(1. State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, China;
2. Key Laboratory of Advanced Technologies of Materials, Ministry of Education,
Southwest Jiaotong University, Chengdu 610031, China )

Abstract : The hybrid FE-SEA model was developed to predict the sound radiation of section aluminum of high-speed
train’ s car-body. The model was verified through the comparison of the results with those calculated by using the FE-BEM
model. The effect of the viscoelastic damping technique on the sound radiation suppression was analyzed with this model.
The prediction results show that the sound radiation of the section aluminum with viscoelastic damping material attached to
the top and the bottom and the inner surface of the section aluminum can significantly suppress the sound radiation in the
medium- and- high frequency range above 500 Hz. While the acoustic radiation efficiency does not change a lot if the
viscoelastic damping material is attached to the outer surface of the section aluminum. Comparing the types of the
viscoelastic damping material attachment, it is concluded that the viscoelastic damping material attached to the bottom is
more economic and feasible. It is beneficial for the light car-body design. This work may provide a theoretical guidance for
the design of the section aluminum for noise and vibration reduction of the car-bodies.
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