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Topology Optimization Design of Car Body Damping
Material Layout
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Abstract : Aiming at the problem of constant speed interior noise control in a vehicle model, a damping material design
method based on multi-objective dynamic topology optimization is proposed. Firstly, the abnormal peak frequency of noise
response in the car is obtained through the sound and vibration coupling analysis. Secondly, a comprehensive analysis is
carried out based on the body wall panel noise contribution and modal contribution. Then, a multi-objective dynamic
topology optimization model considering the dynamic control of body panels and mass control of damping materials is
constructed, and a damping material layout scheme is obtained. This scheme is compared with the damping material design
scheme based on modal strain energy, and the former has a better noise reduction effect than the latter. Finally, through the

actual vehicle test, it is verified that this scheme has significantly improved the constant speed noise in the car. The above

study shows that this damping material design method has a high practical value.
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