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A Historical Review of Design Activities and
a New-Concept Software System for Structural Optimization
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Abstract

Theories for optimal design and optimization algorithms have long been well developed. In
industries, however, they are not well practiced. To make them work for industry, a new
philosophy is necessary and an integration of various software systems required. A review of the
history in the aspect of optimal design software is made and a newly developed code DS-Structure

1s introduced.

7|zMy
DS : Design System
FDM : Finite Difference Method
RSM : Response Surface Method
MEMS : Micro-Electro-Mechanical System
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Fig.2 Design stream : Past and Future

% CAD+CAE+OD 9] T A2

g9 Mde Adstax @ HALAE FF
3 BARAAM ARE T L™
Structure & Fg Aot AEE ]%ﬂ‘:} DS
Design System 2 9457\} A FZREE SHAEA A
"o g 7HA L

N b
i
m
‘i—%
L
2
o
re

;wu

4. dH S SEE0 27=Es

Am
0z

AA 2F& FgEste dA Bde o
2 EAol a9
41 ZUHM (robustness)

x2a AA9 wabug)’t Folol & EE

tlo
_El’

43 2t (versatility)
7y *é?ﬂ ZzzaRe] g Fad 542 o
Il

U CAD ERFAAM oAA7A N ZraRS
olgste tFY #AE AFE T 9&%7} ke
Aojth. ©Fd CAD ERE, e six Z=
o 2 AR By Sl A AHLXH &
Ao %A Hed F glolof o od dag
4 2 EAF 7150 AFHA FeTE ARA

o H#2g = ge 9
A4Y + Q=S FQ

44 =X (speed)
4 Z2agd AgAELe ¥ @
YR oW Adca Ewg s 3 9l7] whdols

-19-



REo] o= A= FEA A Ul A F

A g7} o] Folxjop ofefrtA] HAE el E

A& Aolth, o] Ry FFE UEH HE]

Fol /jAEE FAolt

45 204 ¥ =HolM (easy-to-use & user
friendliness)

T2 f48FH 29 durt AAdez
qElo] A8zt o] HAsE Hojok st EAl7}
A AE dnle Aa WA A YHE
AAshE 7150l "aste I AR @A
23 2 Algol] dig ARE FAY F U=EF
AePatg ARE AFstoior gt

o]y Q7 AMYE TeEd wf, CAD AN=®E
ngro 2 dtod 7jEAHQ AA7} o]FojX il 4
o HASIL AeEted 2 71 FdA g =
239% dAAse 58 AA TRaRE st

= AL 99 2F Agel ARHrn ¢+ Ao

5. EEEHMAAAE - DS-Structure

ety ad $ AT A d 5 A El (Center for
Concurrent Engineering Design)oll A& A7, &4 2
HH 37k CAD 7Iit sl JhEstEs ol A
AFE 87 AMEE st FHHAHNHAAN L
ol DS-Structure {(Design System—Structure)E 71| '8 &}
S THII.

3% 3 3 Zo] CAD TAEFEL 7IWtem AHA %
FZe4 B FHA FERAHA #A oA Tts
3t:=E CAD ZEIF Tl ZE2ad 9
#H3 duAFE 7 AU dAMAE
E1AE 3 Zgol =t

z

FE Solvers

Fig. 3 DS-Structure : Total design system integrated
with CAD, FE analysis and Optimization
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Table 1 DS-Structure’s three modules

Integrated programs
Developed modules T
Operating system  FE software Ophmatlon
P algorithm
Windows NT MSC.Nastran 2)
DS/FDM Unix STRA-D" NLP
CAD Pro/ENGINEER
. Windows NT MSC.Nastran .
system DS/Taguchi Unix STRA-D" Taguchi method
. . FEMAP NLP?/RSM?
SolidWorks DS/MEMS Windows NT ANSYS Taguchi method

1) STRA-D : FE analysis program (http://www.feasoft.co.kr)
2) Non-Linear Programming with gradient information by FDM

3) Response Surface Method
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Fig4 Optimal result of spring seat problem
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