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An Study of Optimization on Vehicle Body Stiffness using CAE Application
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ABSTRACT

One of the most important purposes in the design of machines and structures is to produce the most light
products of the lowest price with satisfying function and performance. In this study, a scheme of design
optimization for the weight down of vehicle body structure is presented. Design sensitivity of vehicle body
structure is investigated and design optimization is performed to get weight down with the allowable stiffness
of body in white. Stress, deformation and natural frequencies are the constraint of the optimization.

: BLW(Body In White:2} 3] ~+ZE), FEM(Finite element method: -394 3)41), Joint stiff-

ness(Z ¢7/d), Joint stiffness(2§74d), Design sensitivity(A A W% 34]), Design
optimization(Xd ] & 3}), Mode shape(-% 3% R =), DESVAR(’ A ¥ 4=:Design vari-
able), PFM(Penalty Function Method), FDM(Feasible Directions Method)
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Nomenclature
A : ®H, mm’
Lyy yZEo g B4 Z o E, mm*
Izz 2% W B ENE, mm'
J : HEY A%, mm'
E :  elastic modulus
EI :  bending stiffness (N -mm3)
Subscripts
x; :  design Variable, A A ¥ 4=
F(x), g, () EX G, &5
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Table 1 Natural frequencies
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Table 4 Disp. and stress for static

Rl 2 B R 2 =744 91X
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H 23 0.63 0.7
23] 222 224
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$#2 19.8 20.2

Table 5 Natural frequency & weight after optimization
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