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Lightweight Automobile Design with ULSAB
Concept Using Structural Optimization
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Abstract

Among the ULSAB methods for the lightweight automobile body, Tailor Welded Blank(TWB) is adopted and the
design process is developed for the existing component. Topology optimization is conducted to find the distribution
of the variahle thickness. The number of parts and the welding lines are determined from it. In the detail design,
size optimization is carried out to find the optimum thickness of each part and then, the final parting lines are tuned
by shape optimization. A commercial optimization software GENESIS is utilized for the optimization processes.

Keywords - ULSAB(Ultra Light Steel Auto Body), TWB(Tailor Welded Blank), topology optimization, size
optimization, shape optimization
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BEGIN DESIGN
{design domain)

TOPOLOGY OPTIMIZATION
(thickness distribution)

PART SELECTION
(designer's decision making)

E 2

SIZE OPTIMIZATION
(optimum thickness)

s =

SHAPE OPTIMIZATION
(optimum welding line)

[ END DESIGN

Fig. 3 Design flow of a lightweight automobile
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Fig. 4 Element-based shape optimization
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Fig. 11 Initial division of the inner panel(front door)

Table 1 Size optimization results
Optimum in TRounded Up

Initial Values

with Continuous Values with
Reinforcement | Space with TWB TWB
Objective 17.009kg 16.777kg 16.815kg
T 0.700mm 0.647Tmm 0.650mm
To 0.700mm 1.290mm 1.300mm
Ts 0.700mm 0.647mm 0.650mm
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Table 2 Shape optimization results

Initial Values Optimum at each cycle
1* cycle 16.815kg 16.778kg
2™ eycle 16.609kg 16.56%9ke
3" cycle 16.413kg 16.459%g
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Fig. 12 Optimum welding lines
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