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Abstract : Electric vehicle body has to be subjected to uniform load and requires auxiliary equipment such as air pipe
and electric wire pipe. Especially, the cross beam supports the weight of passenger and electrical equipments. This need
to use adaptive design in initial design stage to gain economy through interchangeability between many kinds of
components. This study performs the topology optimization by the concept of homogenization based on optimality
criteria method which is efficient for the problem with a number of boundary condition and design variable. Therefore
this provides the method to determine the optimum position and the shape of circular hole in the cross beam and then
can achieve the weight minimization of electric vehicle body.
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Fig. 1 Dimension and shape of cross beam for under frame

Table 1 Mechanical properties of materials

Material STS 304 STS 301L-H
Properties Cross beam Side sill
Tensile stress ¢ ¢ (ke/mif) 53 96
Yield stress o y (kg/mir) 21 70
Elastic modulus (kg/mr) 2.04x10* 1.93x10*
Elongation & ¢ (%) 40 20
Poisson's ratio U 0.3 0.3
Density (kg - secz/mmz) 7.86 7.95
Thickness(mm) 4 4.5
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Where ¥ =computed volume, V, = original volume
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U % = computed compliance of load case
U ! = lower bound for compliance of load case

U . = upper bound for compliance of load case

ARG = & N9 et B A N &tF
o] 8% A& 48] 7hssith AR 2 Hlof 2
85 5132 JIS E71059 4 TFA st AEa A
AE2 9 2 stEAE W Oﬂ 946}04 ALEE o
73 H3lon oz g thgdtsel A, dte A
o] kK kol FolA wj 713 F °ﬂ o3| A o} 2}
E2 A Q) Jodrt

F(UL Ub~UH= 3 WUL W20 @

Where W, = weight for load case with energy U
wpaba] A (1)& g7} 2o e g 5= ok
F=amininum w.rt. 3; (€)]
Fig. 32 & A4 A= ste] dide] 248 A
Al ol thstd Arjxd da
rithm)©. 2 & A 7] Z¥(optimality criteria method)”

2 AMESHE 914 A P2 bl Holeh. &
W os 9gE A thste] AR YL

Define reference domain.
loads. boundary condition

) & (resizing algo-

and volume
)
[ Generate FE mesh l ‘
] Update Lagrangian mult-
Initialize design variables iplier of volume constraint
in each element

Is
volume constrain
active 2

]
. _
h Construct constitutive | |
v maltrix for elements v v
3 1

Homogenization

Carry outanalysis and
evaijuate objective function

1

1

I Update design variables (— |
1 by resizing scheme

1

Optimality Criteria

r

1

'

§

'

t

[

'

[

[

[

1

1

1

1

1

1 [

PR
¢
[ T
z
(@]

Fig. 3 Procedure for topological structural optimization
using homogenization and optimality criteria method
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