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{I Abstract }

Topology optimization of the inner reinforcement for a vehicle’s hood has been performed by evolutionary structural

optimization(ESO) using a smoothing scheme. The purpose of this study is to obtain optimal topology of the inner

reinforcement for a vehicle’s hood considering the static stiffness of bending and torsion simultaneously. To do this,

the multiobjective optimization technique was implemented. Optimal topologies were obtained by the ESO method.

From several combinations of weighting factors, a Pareto-optimal solution was obtained. Also, a smoothing scheme

was implemented to suppress the checkerboard pattern in the procedure of topology optimization. It is concluded that

ESO method with a smoothing scheme is effectively applied to topology optimization of the inner reinforcement of

a vehicle’s hood considering the static stiffness of bending and torsion.
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(a) First order scheme  (b) Second order scheme

Fig. 1 The filter parameter for the checkerboard suppre-
ssion
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Fig. 3 Simply supported Plate subjected to concentrated

force

Fig. 5 Optimal topology for a plate in bending using
smoothing procedure
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Fig. 6 Finite element modelling of vehicle’s hood
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Table 1 Comparison of the maximum displacements
(m) for Model 1 and Model 2

Weighting factor | Model | Model 2
A=l A0 LOOGE-04 |  6.072E-05
A,=075, \,=025 | 1267E-04 | 7.941E-05
A,=0.5, A,=0.5 1.764E-04 |  9.621E-05
2,=025, A,=0.75 | 1.059E-04 | 1.772E-04
A0, A=l 4701E-04 |  2.654E-04
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