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A Sequential Approximate Optimization Technique
Using the Previous Response Values

O-Kaung Lim, Tae-Kyung Hwang and Eun-Ho Choi

Key Words: Sequential Design Domain(£32} A A9 4), Shape Optimum Design(3 33 &4 A)),
Response Value(-3 B 3), Response Surface Methodology(¥H-3- X HH)

Abstract

A general approximate optimization technique by sequential design domain(SDD) did not save
response values for getting an approximate function in each step. It has a disadvantage at aspect of an
expense. In this paper, previous response values are recycled for constructing an approximate function.

For this reason, approximation function is more accurate. Accordingly, even if we did not determine
move limit, a system is converged to the optimal design. Size and shape optimization using
approximate optimization technique is carried out with SDD. Algorithm executing Pro/Engineer and
ANSYS are automatically adopted in the approximate optimization program by SDD. Convergence
criterion is defined such that optimal point must be located within SDD during the three steps. The
PLBA(Pshenichny-Lim-Belegundu-Arora) algorithm is used to solve approximate optimization problems.
This algorithm uses the second-order information in the direction finding problem and uses the active
set strategy.
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Table 1 Added two level orthogonal array

Run 1 2 3 4 5 6 7
1 0 0 0 0 0 0 0
2 0 0 0 1 1 1 1
3 0 1 1 0 0 i 1
4 0 1 1 1 1 0 0
5 1 0 1 0 1 0 1
6 1 0 1 1 0 1 0
7 1 1 0 0 1 1 0
8 1 1 0 1 0 0 1
9 1 1 1 1 1 i 1
10 1 1 1 0 0 0 0
11 1 0 0 1 1 0 0
12 1 0 0 0 0 1 1
13 0 1 0 1 0 1 0
14 0 1 0 0 1 0 1
15 0 0 1 1 0 0 1
16 0 0 1 0 1 1 0

0: the lower bound of sequential design domain
1: the upper bound of sequential design domain

Table 2 Added three level orthogonal array

Run 1 2 3 4 5 6 7
1 -1 1 -1 -1 -1 -1 -1
2 -1 1 -1 1 1 1 1
3 -1 1 1 1 -1 1 1
4 -1 1 1 1 -1 -1
5 1 ~1 1 -1 1 -1 1
6 1 -1 1 1 -1 1 -1
7 1 1 -1 -1 1 1 -1
8 1 1 -1 1 -1 -1 1
9 -1 -1 0 0 0 0 0
10 -1 0 -1 1 0 0 1
11 1 0 0 0 1 1 -1
12 -1 1 1 1 -1 -1 0
13 -1 1 -1 0 -1 1 0
14 -1 1 0 1 0 -1 1
15 -1 1 1 -1 1 0 -1
16 0 0 -1 1 1 0 0

-1: the lower bound of sequential design domain
0: the center point of sequential design domain
1: the upper bound of sequential design domain
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Fig. 2 Design variable of torque arm

Table 3 Design data for torque arm

Design data Value
Modulus of elasticity £ 200 GPa
Poisson’s ratio v 03

Load P 10000 N
Density p 77 kN/m®
Allowable stress d, 120 MPa

Table 4 Design variables (Unit: mm)
Design variable Initial Lower Upper
Ri 400 300 60.0
Rz 40.0 150 40.0
B 40.0 225 40.0
B2 40.0 175 40.0
B3 40.0 150 40.0
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Table 5 2304(UNS $32304)-Duplex stainless steel

Design data Value B 2 a A s s
Modulus of elasticity (£) 180 GPa e
Thermal conductivity (k ) 19 Wm- K Fig. 8 Design variables history of bracket
Poisson’s ratio ( v ) 0.33
Shear modulus of clasticity ( G) 70 Gpa 150
Specific heat ( C,) 530 Jikg- K ': T "‘_E;;f;‘fl":g’j;a i
I — ted pre -
Density (p ) 7800 kg/m® - o
Allowable stress (0,) 430 MPa oo b e o
80— - e
Table 6 Value of bracket load component © I
ol
Load Load 2 o
oa Value oa Value
component component °
Fx 9209 N Mx -19315 Nm Fig. 9 Comparison with the number of
Fy -7542 N My -20731 Nm experiments of bracket
Fz -2220 N Mz 197 Nm
Table 7 Design variables  (Unit: mm) 71&9] £33 ZAF AAAEAL RAvisg AA
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