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Structure Topology Optimization Design Based on the Sound Power Sensitivity

HUANG Yinlong' ,JIANG Zhe’
(Institute of Vibration and Noise,Jiangsu University,Zhenjiang 212013, China)

Abstract ; Aiming at the vibration noise of thin plate existing in the engineering, a topology optimization method of the
stiffener location distribution was proposed in this paper. The velocity dynamic response of the structure was analyzed by
the finite element method, and the obtained results were substituted into the acoustic power equation deduced from the a-
coustic radiation mode to get the acoustic power. The topology optimization mathematical model considering the stiffener lo-
cation as the design variable was established to find the stiffener location with minimum acoustic power. The starting points
of stiffener and the search process were determined by the acoustic radiation modal sensitivity. The simulation result shows
that the optimized stiffener distribution can effectively reduce the vibration noise by 7. 38 dB. The influence of the conver-
gence criterion and different frequency on the stiffener distribution was discussed. The proposed method can be used for op-

timizing the structure topology within the first natural frequency.
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