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Damping Optimization and Noise Reduction Analyses
of a Diesel Locomotive Cab
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Abstract : In order to reduce the noise of a certain diesel locomotive cab, the layout of the damping materials in the cab
structure is optimized. An acoustic numerical model of the cab is established, and the acoustic response of the cab is calculat-
ed by using the mode-based vibro-acoustic coupling method. The sound pressure level at the driver’s ear is extracted to find
the vibration frequency corresponding to the peak noise sound pressure. Noise contribution of the cab is analyzed and the
wall plates that have larger contributes to the peak noise sound pressure are found. In order to reduce the noise at the frequen-
cies of 39 Hz, 73 Hz and 110 Hz, the numerical model for topology optimization is established to solve for the optimized lay-
out of the free damping. And then the optimized numerical model is constructed to calculate the acoustic response of the cab
in the frequency range from 5 Hz to 120 Hz. The results show that the optimized layout of the free damping materials can re-
duce the noise in the cab.
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