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Nonlinear dynamic topology Optlmlzatlon Ql\gqmvalent static loads method

LI Yong-xin', HE Xing-xing', ‘g i-lun', YANG Quan-wei"?
(1. Heavy-duty Intelligent Manufacturmg E uipnrent Innovation Center of Hebei Province,
School of Mechanical Engineeri 7Yﬁn Umver@lty,nghuangdao 066044 ,China;

2. Tianjin Hi-Tech New Ener /\uto Institute Co.,Ltd., Tianjin 300450 ,China)

Abstract: Equivalent static loads methad (BSLM) is an effective method to solve dynamic topology
ving a dynamic topology optimization problem of elastoplastic

optimization problems. However,whe}l
material, plastic deformatlons,ocfg @in different directions at each moment,lead to larger equivalent
static loads and direction deyigtions! Therefore, an ESLM based on modulus ratio coefficient (MRC-
ESLLM) is proposed. Based!’(% rﬁ)latiénships between stress, strain and Young’s modulus, calculated
Young’s modulus is “{ ed at’ each moment firstly. Then the modulus ratio coefficients are derived,and
equivalent static loads aré r/nended based on equivalent displacements. Static multi-condition topology
optimization is performed,and then a dynamic analysis is performed again. The two cycles are repeated
until convergence criterion is satisfied. Numerical examples show the modified ESLM can solve nonlinear
problems of elastoplastic materials effectively,and improve accuracy, which means the application range
of ESLM is expended. The numerical example of an automobile knee buffer shows that,under the same
constraints,smaller plastic strain is obtained by MRC-ESLLM compared with that of ESLM,

Key words: equivalent static loads method; dynamic topology optimization; modulus ratio coefficient;

material nonlinear;calculated Young’s modulus

5| B 4 32 /Cite this paper:

KR LR B LR A T AR AR AR AT AR Gk Sl AR A Ak [T, 310 Jy 22, 2021, 38(3) 1 377-383.

LI Yong-xin, HE Xing-xing. LI Kai-lun, et al. Nonlinear dynamic topology optimization on equivalent static loads method [ J]. Chinese
Jowrnal of Computational Mechanics,2021,38(3):377-383.



