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Abstract The tailor-welded blank technology is applied in automobile lightweight design. A new method is generated,
which is based on lightweight design for tailor-welded blank by topology optimization. The number and location of weld lines is by
the SIMP (solid isotropic material with penalization) method topology optimization. With the thickness of the components as the
design variables, the series quadratic programming (SQP) method is used to do the research about multi-objective optimization.
This method is applied in the lightweight design of a SUV s rear door, achieving goal of the lightweight, under the premise of
performance of TWB rear door, including the stiffness and modal. The study has significance in engineering project.
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Fig. 1  Numbers of iteration
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Fig.2 Results of the topology optimization
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Fig.3  The tailor-welded design on the inner blank
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3 0. 604 1.072 2.034 1. 644 (a) The curve about the discrete sample and the modal response
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Tab.2 The result of the response
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1 34.454 6 0. 2837 0.7927 19. 05
2 37.663 3 0. 1541 0.5338 25.75
3 36. 186 2 0.2714 0.638 6 21. 61
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30 43.268 6 0. 1416 0.258 9 33.98
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Tab.4 Initial values,optimal value and correction value

of the design variables
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T 2.3 1. 68 1.70
T, 0.7 0. 60 0. 60
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Tab.5 Results comparison of the before and after optimization
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Parameters Initial design

blank design

L,/mm 0. 643 0. 645
L/mm 1.244 1. 463
. 19 32
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First order natural frequency/Hz
GIRES s s
The mass of rear door/kg
GIRES L
Weight lossing/ %

16. 920 13. 67
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