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A Study on the Size and the Shape Optimization of Cross Beam for
Electric Vehicle using GENESIS 7.0

Hyung Yong Jeon*

ABSTRACT

Electric vehicle body has to be subjected to uniform load and demand auxiliary equipment such as air pipe,
electric wire pipe and gas pipe. Especially, lightweight vehicle body is salutary to save operating costs and fuel
consumption. Cross beam supports the weight of passenger and electrical equipments and account for the most of
weight of vehicle body. Therefore this study performs the size and the shape optimization of crossbeam for electric
vehicle using GENESIS 7.0 and presents the effect of mass reduction and the shape of hole in cross beam.
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Table 1 Material properties of crossbeam

Yield Elastic .
Densit Elongation | .
Material :m ¥ Stress modulus c Pons-son s
p(ke/mm) oy(kefom) | Egke/n) FACD) ratio ¥
STS 304 | 7.86x10 21 2.04x10* 40 0.3
STS
786x10 ) 70 | 193xi0' | 20 0.3
301L-H
Body balster Cross beam Side sill
BEnd beam Center sill
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Fig. 3 Finite element model of crossbeam
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Fig. 4 Boundary condition of crossbeam
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Fig. 5 Swress distribution of the crossbeam
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Fig. 7 Design variable history of in process of size

optimizing of cross-beam
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Fig. 8 Mass reduction of objective function in

process of size optimization
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optimizing process of crossbeam
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Table 2 Variation of design variables

Design Initial Optimal
Variable Value(mm) Value(mm)

1 0 29.885

2 0 26.100

3 0 32.695

4 0 33.907

5 0 34.700

6 0 21.865

7 0 23.608

8 0 22.434

9 0 24.015

10 0 26.630
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(b) Optimal hole shape after shape optimization
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Fig. 16 Variation for shape of holes of crossbeam

Fig.

17 Stress distribution of crossbeam after shape
optimization
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