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Abstract Topology optimization can provide creative conceptual designs for structure of industry product in the pre-
liminary design stage. However, the traditional topology optimization approaches focus on searching for one optimal
solution which may be invalid due to the refinements of models or the additional design requirements. This paper present
the multiple designs approach (MDA) to get two or more diverse topology designs simultaneously in conceptual design,
which can reduce the risk of lacking full knowledge of the designs by providing multiple designs. This paper gives general
optimization model formulations for MDA in which weighting function is used as the objective function to evaluate the
performances of multiple solutions and diversity measure is used as constraint to ffedende between configurations.

A kind of diversity measure is presented in the paper and its physical significance and features are also discussed at tt
same time. This paper solves two compliance minimization problems based on variable density method as examples ar
gives detailed optimization model formulations and sensitivity analysis. The parameters of objective function and con-
straints in MDA and latent performances offdrent solutions are also discussed in the examples. The results show that
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MDA could propose multiple diverse designs for detailed design stage.

Key words structural optimization topology optimization multiple design optimization conceptual design
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Fig.1 0-1 configurations in certain volume fractions
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Table 3 Latent performance of MBB beam optimal configurations

Solution | Solution 11
Maximum element Maximum element
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DF Compliance average von Buckling eigenvalue Compliance average von Buckling eigenvalue
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Table 4 Comparison latent performance between MBB beam

optimal configurations
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Fig. 3 Design domain of L shape beam
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Table 6 Latent performance of L shape beam optimal configurations
Solution | Solution 1
Maximum element Maximum element
) o 15t natural . o 15t natural
DF Compliance average von Buckling eigenvalue Compliance average von Buckling eigenvalue
) frequency ) frequency
Mises stress Mises stress
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Table 8 Optimal results of MBB beam
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Table 9 Optimal results of L shape beam

DF Solution 1(0.8)  Solution 11(0.1)
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c1 = 8354 c, = 87.63 c3 = 87.45

c1 = 8398 c, = 8786 c3 =87.82
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