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Figure 1 Block diagram of the optimization procedure
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Figure 2 The cantilever plate/CLD system
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Table 1 The comparison of the values of objective

function before and after optimization

Te e A (i /m
,‘::c TR 2 /9
o wesn fam O

[0,100] Hz 0.074 0.028 70 61.22
[100,1 000] Hz 0.004 12 0.002 73 33.74
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Figure 5 PSD curves of the initial and optimal design
of CLD treatment (f,=[0,100] Hz)
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Figure 6 PSD curves of the initial and optimal
design of CLD treatment (f,=[100,1000] Hz)
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Figure 8 The optimal layouts of CLD treatment
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Layout Optimization of Constrained Layer Damping Structure

under Stationary Random Excitation

FANG Zhanpeng', ZHANG Mengke®, LI Hongwei'

(1.School of Mechanical and Electrical Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China;
2.School of Electronic Engineering and Computer Science, Queen Mary University of London, London E1 4NS, United Kingdom )

Abstract; Aimed to solve the problems of optimization design of constrained layer damping ( CLD) structures
under stationary random excitation, the vibration response of CLD structures under stationary random excitation
was analyzed by using pseudo excitation method (PEM). The topology optimization model of CLD structures was
established by minimizing the root mean square value of the displacement response of the CLD structures under
stationary random excitation and taking the volume of the CLD materials as the constraint condition. To circum-
vent the computational expensive of the sensitivity analysis, an efficient optimization procedure integrating the
complex modal superposition method and the adjoint method was proposed. The topology optimization model was
solved by method of moving asymptotes (MMA ). The numerical examples demonstrated that the proposed optimi-
zation procedure of CLD structures under stationary random excitation was of validity and effectiveness.

Key words: stationary random excitation; sensitivity analysis; constrained layer damping; topology optimiza-

tion; method of moving asymptote



