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Bionic topology optimization method based on graph method
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Abstract: For taking the advantages of the fractal system in automatically generating graph
topological formss an implicit method was-presented to express the structure topology and optimi-
zation. This steppedmethod was firstly-based on the results computed by the ground structure
method, then a homogenization operation‘was performed to get the discrete data in the design do-
main. Through the data got-from the previous step to guide the new structure topology direction
for the next level from the fractal system, which was similar to the plant growth to get the final
structure topology+ At last a finite element calculation with parametric modeling was used for the
evolution method to get the optimal result. Two cases respectively presented specific implementa-
tion process of the optimization system and verified the feasibility of the method. In the first case,
an approximaté Michell structure was obtained through bionic method under the multi-objective
optimization method. In the second case, the buckling load factor of the wing skin was increased
by 10.61%, and the mass was reduced by 10. 85% , which verified the feasibility of our method

to the similar planar structure topology optimization.
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Fig.9 Structure topology generated by bionic method and

performed post-processing

16 - ==
ul - > - Objective and penalty
2 ) \ - Individual point
g <l B
ol - —
N R ws g Gy
g sf o s va .
3 6f D) WETAN=S
o 6 I
B | @
0 4t | |
[ N B .
2r B et ”
0r : . ! ‘ G £ 4,
0.0008 0:0012 0.0016 0.0020
Mass/t

B0 A 2 T T 5 WA AR L A 245
Fig.107 Dual objective optimization results for structural

beams under transverse loading
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Table 3 Specification of the topology optimization

problem for the wing skin
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Table 4~ Multi-islands genetic algorithms setting

for the wing skin
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Table 5 Composite material engineering constants
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Fig.12 Buckling topology optimization results to the wing skin under uniaxial compression load
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Table 6 Comparison of wing skin optimization under

uniaxial compression load
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