HREBHE6W  WI32 No.b T B h %
20154 6 J  June 2015 ENGINEERING MECHANICS 1

E4HS: 1000-4750(2015)06-0001-07

2 FERS I N FEIR S PR e M B EFRF ML

£ O, sk, RRRS T W

(1. RIEFETRZ: T A& 5 b B R E g s s, K 116024 2. KEMHEBABI AT, KiE 116013)

8 . HO T BOR BB AR AR 454 5 R A e R PR AR I A R i . BE T SIMP 5 VEME A L
BELE AR SRR S5 R PR AR Y, DARELJE AR AR N 5 AR A Bt A B, fEgn e BLUE MR TR 261 T
MG AL RS W SN AR 7y o ol TS5 Ak AR LB RE e etk , SRATZB D RVIMEXS G IR B 77 Rk
AR JEIL A E A AT B H b o B0 i AR K R IR RIA S, R SRR RS T B EE A BhifniL £ 07k
K. BAASHIIIE T O S SR & BEE AT R0

REEIR: SRR BRSWNG RIS, BB MRE REUZ T

hE5SHES: TB535.1 kRS A doi: 10.6052/j.issn.1000-4750.2013.12.1128

TOPOLOGY OPTIMIZATION OF DAMPING LAYER IN THIN-PLATE
STRUCTURES CONSIDERING TRANSIENT RESPONSE
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Abstract:  This paper investigates the optimal distribution of damping material in thin-plate structures
considering transient response by using structural topology optimization method. Therein, an artificial damping
penalty model similar to the SIMP model is adopted. In the topology optimization model, the relative densities of
the damping material are taken as design variables and the volume constraint of damping material is considered.
The design objective is to minimize the time integration of the structural transient response at specified positions.
Since the structure exhibits a hon-proportional damping effect, the vibration equations of the structure are solved
by the time integration method. The design sensitivities of the vibrating structure under applied loads are
calculated using the adjoint variable method. Then the topology optimization problem is solved with the method
of moving asymptote algorithm, which is a gradient-based method. Numerical examples are presented for
demonstrating the validity and effectiveness of the proposed optimization model and numerical techniques.
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Fig.1 A thin-plate structure with surface damping material
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