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Development of Shape Optimization System
using Stress Control

Seog-Young Han*, Hyun-Woo Bae**
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In this study, the growth-strain method was used for shape optimization. The adequate value of growth
ratio in the method was used the value obtained by volume control. And the linear PID control theory was
applied to control internal stresses by stresses required by a designer. The effect of the values of Kp, K,
and Kp was investigated and the adequate values of Kp, Kj, and Kp were determined empirically. Finally, a
shape optimal design system was built up by the improved the growth-strain method with a commercial
software [-DEAS. The effectiveness and practicality of the developed shape optimal design system was
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Fig. 1 Principle of the growth-strain method
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Fig. 2 Schematic flow chart of shape optimal design
system
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Fig. 3 Shape optimization of a cantilever beam
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Fig. 4 Iteration history of maximum Mises stress
ratio for various Kp, K;, K, values
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Fig. 5 Iteration history for the 2D cantilever beam
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(b) final optimized shape
Fig. 6 Shape optimization of plate with a hole
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Fig. 8 The result of shape optimization for a torque

arm

AR AEA} BTl B0 gEld ¥ AoE £
P4 FA3E Fdslgen 1 2dL Fig. 8(a)d 2th

- 57 -

rEe 0.058, Kp, K; 283 Kp@2 0.5, 0.1,
0.002 d3sdom, 389 FEFS 27| HY Mises
SR 85%E AHEE HAs}A) SYAAE E3t
o 33} 9 o) AXHL 7] AARS 88%= 7
Adlgion A3 © ¥4L Fig. 8(b)< 2ot

6.8 &

B A7E Bl Rd 3% HAEA 292 ol
& 34 H43e £ 27 o 22 FES 94
or, o B33 Be U4 #F 9 722 IF HH
of 2 $4% Aoz 7gEnh

(1) 34 AAE 9% 2HAA -G Kp, K,
83 K, 3 AFsan

(2) AAAL g7d wt $¥E d3le oz AT
F e AF ARlolEE ASAAL, FE& £ZES
ols} B9E EFAoln AAAY AT P4 HAAAA
A28 g AL

(3) 3a9 ¥4 A3 A T2 A% ¢ 29

2 ¥)g A7 A7} 7dd

=

st

1. Haftka R.T. and GRandhi R.V., "Structural
shape optimization - A survey”, Comput.
Methods Appl. Mech. Eng., Vol. 57, pp.
91-106, 1986.

2. Hsu Y.L., "A review of structural shape
optimization-A survey . Comput. in Industry,
Vol. 26, pp. 3-13, 1994.

3. Azegami H., "Proposal of a shape optimization
method using a consti- tutive equation of
growth”, JSME Int. J., Ser. 1, Vol. 33, No.
1, pp. 64-71, 1990.

4. Azegami H., "Shape Optimization of Solid
Structures Using the Growth -
Method”, SAE 921063, 1992.

5. Han S.Y. and Lee K.L., "dA7 A& E3 34

Strain



SRR

ARAA Ax" AW, FAGEUE =24, F34
2283, 97380129, pp. 164-169, 1997.

6. I-DEAS Master Series Manual, SDRC Inc.
1994,

_58_



