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Vibration Analysis and Optimization of Composite Structure with
Constrained-Layer Damping Treatment

SHU Gequn, ZHAO Wenlong, LIANG Xingyu, CHEN Yu, SUN Xiuxiu
(State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China)

Abstract: A study on structure parameters of constrained-layer damping (CLD) plates was
conducted to accurately calculate the vibration characteristics of the CLD structure. The modal
strain energy (MSE) iteration method was applied to construct the finite element model of CLD,
and co-simulation of ANSYS and MATLAB was adopted to calculate the natural frequencies and
loss factors of a rectangular plate with CLD treatment. The effect of environmental temperature
and structural parameters on natural frequency and modal loss factors of the CLD plate was
analyzed. The multi-objective optimization model of CLLD design parameters was established with
genetic algorithm (GA). The calculation results show that the natural frequency declines and
tends to be stable at a certain value with an increase in the environmental temperature. There is
also an optimum temperature at which the loss factor of the plate is maximum. The structural
parameters optimization can ensure the characteristics of low-cost, high loss factor for CLD
structure with small change of natural frequency. It seems that the co-simulation method is
feasible in the vibration characteristics analysis.
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