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Simulation of Low Frequency Structure-acoustic Coupled Vibration
for Driver’s Cab of a Diesel Locomotive

LIU Jin-wei, LIU Yan, ZHANG Xiao-pai

( Institute of Transportation Engineering, Dalian Jiaotong University, Dalian 116028, Liaoning China )

Abstract : The structure-acoustic coupled finite element model of a diesel locomotive is established. The unit excitation
forces are applied in the X, Y and Z directions respectively at the joint between the underbed and the bogie, and the 30 Hz -
150 Hz sound field response of the model is computed. The structure-acoustic coupled modals, vibration response of the cab,
acoustical modals of the cab’s cavity and sound filed response of the cab are analyzed. It is shown that the cab’s sound level
has obvious peaks at the frequencies of 68 Hz, 76 Hz, 86 Hz, 98 Hz and 124 Hz due to the resonance of driver’ s cab
structure, and the sound pressure level increases rapidly at the frequencies of 98 Hz and 124 Hz due to the acoustic
resonance between the structure and the acoustical cavity of driver’ s cab. The conclusion has a reference value to the

vibration and noise reduction of the driver’s cab.
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