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Topology optimization /of continuum structure
under multiple constraints using genetic
algor ithm_with elitist strategy

SUN Ming-hua, CUl Ha-tao~WEN Wei-dong

(College of Energy andPower Engineering,
Nanjing University of Aeronautics and Astronautics,Nanjing 210016 ,China)

Abstract : Geneticl Algorithm (GA) was served as an optimization tool for the topology
optimization of continuum structure under multiple constraints. The elitist strategy was in
troduced into GA"to improve the convergence and optimization results. During the process of
optimization , GA was used to optimize the structure ,while ANSYS based finite element tech-
nique was used to model and analyze the structure. An example shows the rationality and ef-
fectiveness of the method. The method can apply to the topology optimization of complex en-
gineering structure ,and it can provide multiple initial desgn schemes.
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Fig.4 Topology structuresin the evolution of ESGA (result A)
SMN=64.075 SMN=0.321E+07 SMN=0.143E-408 SMN=0.858E+07
SMX=0.197E+09 SMX=0.150E+09 SMX=0.120E-+09 SMX=0.120E+09

64.075 438E+08 8T6E+08 .131E+00 32{E407 GRTET08 134ES00 (143E+08 .378E+08  84SE+08. T06E+09  .8S8E+07 334E+08 S83E+08 108E+00
(2) ML (b) 50 4% (c) 200 1% (d) 400 1%,
5 ESGA ( A)

Fig.5 Stress contoursin the evolution of ESGA (result A)
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Table 1 Topdogy optimization results of cantilever plate
w O nmex/ M Pa O nmax/ MM Time/ h
ESGA (A) 2 66 0 38 120 0. 182 38
ESGA (A) 275 0. 36 121 0. 183 38
ES PGA 278 0. 36 121 0. 183 11 44
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