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Application of 3D FINAL DESIGN to Optimum Design of Automobile Part
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In this paper, deals with the static and dynamic optimization problem of automobile parts. For the
structural analysis, it makes automobile part structure to FEM meshing by solid and shell elements. In the
optimum design, it uses our company 3D FINAL DESIGN system. The design variables are proposed basis
vector coefficient to express the structure shape changes. Impose displacement, stress and frequency into
constrained conditions. Two application examples that searched for the optimization structure of automobile

parts are reported.
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Fig.1 The Rear Floor Panel of Passenger Car

H A 722> [N0.99-27] Design and Systems Conference’99 s4iE#CE [99.11.29-12.1, KBK]



>
2
oqp"'o":‘:::‘
2
S
e e
s,
s
et SRR
N st
TS

), o
THA
el 51.

.'..
L7
"
3

Ay

ST
PR

7~

L) .i Ly
T
S
L
AY

iy,
T
AT
Y
LSO
2

o

Fig.2 FEM Mesh and Design Variables of Rear Floor
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Table.1 Comparison of Initial and Optimum Results

Initial Structure Optimum Structure
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Q,%=139.25 Hz Q% =186.06 Hz
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(0). Part 3: Awidth=1.27mm,

(d). Part 4 Awidth=0.85mm, Ahigh=1.00mm.
Fig.3 Change of Initial and Optimal Rear Floor Shape
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Fig.4 The Structure and Shape Change Area

Table.2 Change of Design Variables (mm)

Maximum Initial Optimum | Adopt
L1 8.4 0.0 8.4 100%
L2 60.0 30.0 57.0 90%
L3 5.0 10.0 6.9 62%
L4 5.4 0.0 5.4 100%
L5 7.0 0.0 7.0 100%
L6 6.6 0.0 4.6 70%
D1 18.0 0.0 18.0 100%
R1 54.0 45.0 52.9 88%
R2 25.0 15.0 20.0 50%

(b). Optimum Shape
Fig.5 Stress Distributions of Engine Mount Bracket

(a). Initial Shape
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