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Distributed Process of Approximate Shape Optimization Based on the Internet
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Abstract

Optimum design for general or complex structures are required to the need of many numbers of structural analyses. However,
current computational environment with single processor is not capable of generating a high-level efficiency in structural analysis
and design process for complex structures. In this paper, a virtual parallel computing system communicated by an internet of
personal computers and workstation is constructed. In addition, a routine executing Pro/E, ANSYS and optimization algorithm
automatically are adopted in the distributed process technique of sequential approximate optimization for the purpose of enhancing
the flexibility of application to general structures. By employing the distributed processing technique during structural analysis

using commercial application, total calculation time could be reduced, which will enhance the applicability of the proposed technique
to the general complex structures.
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Fig. 7 Cantilever

Table 1 Design data for cantilever

Design data Value

Length L 20m
Young’'s modulus E 21MPa

Poisson’s ratio v 0.15
Load P 1,000kN
Density o 24kN/m’
Allowable stress o, 34MPa

Table 2 Design variables(Unit: m)

V]Z:is;g;lle Initial Lower Upper
H, 10 1 20
H, 10 1 20
H, 10 1 20
H, 10 1 20
H; 10 1 20

6 ANSYS 5.6.2
AUG 21 3003
01:42:59

NODAL SOLBTION
STEP~1

SEX (AVG)
PowerGraphics

SEX =34,658

1.227
[

8,648
12,363
16,079
[ 19.794
= 23.509
:] 27.224
30.94
[ 34,655

Fig. 8 Stress distribution of optimum model
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Table 3 Design data for torque arm

Design data Value
Young's modulus E 200GPa
Poisson’s ratio v 0.3
- Load P 200 N
Density o 77kN/m’

Allowable stress o, 120MPa

Table 4 Design variables (Unit: mm)

Design Initial Lower Upper
variables limits limits
R, 40.0 30.0 60.0
R, 40.0 15.0 40.0
B, 40.0 22.5 40.0
B, 40.0 17.5 40.0
B, 40.0 15.0 40.0
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Fig. 10 Optimum shape after each step

NODAL SCLUTION AN

22 27 2008
9140158

smov (aus)
oox . 552307
i =, 305815
sMx =200,407

198,174
155.94

615 aq 884
22,34 £7.007

113474 200, 407

Fig. 11 Stress distribution of optimum model

Table 5 Result of distributed process of torgue arm

No. of computer 1 3 9 ‘
Process runtime(min] 163.8 55.7 18.8 {
FEfficiency(E,) |  ~ 098 | 097 |
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