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Optimization control of car Body NVH performance
based on dynamic response analysis

Cao Youqiang® ,Deng Zhaoxiang,Zhang yu,Chen Dexin
(State Key Laboratory of Vehicle NVH and Safety Technology ,ChongQing 400039 )
Abstract

For the goal of controlling low-frequency NVH characteristics of body structure, NVH performance dynamic
analysis and optimization control for car body was carried out. The model of body structure including doors and win-
dows, the sound field model and the structure-sound field coupling model were established. The car interior acoustic
response of the coupling system affected by the engine driveand road excitation was calculated based on the sound-
solid coupling finite element method. A panel acoustic contribution analysis model of car body was established, and
the body pane influence degrees for the acoustic environment under the resonance peak were researched. Then the
car body panel with significant influence was defined as the optimize domain. Under the objective function with body
dynamic response minimum ,the dynamic optimization design of low-frequency NVH characteristic for body structure
was done,and the design effect was calculated and evaluated. The results showed that interior sound pressure re-
sponse was obviously improved after structure optimization design. And the total sound level of measuring point for
the resonance speed was reduced about 3 ~10 dB (A).

Key words:car body NVH , fluid-structure coupling,acoustic response ,dynamic optimization
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