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A Study on the Design Optimization of Thickness of Machiningcenter
Bed under Dynamic Loading by using Genetic Algorithm

Cho Baekhee®, Seong Hwalgyeong**
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| Abstract f

This paper presents resizing design optimization method by utilizing genetic algorithm(GA), which
consists of three basic operators : reproduction, crossover and mutation. The fitness and penalty
function for resizing optimization ploblem are defined, and the flowchart of the developed computer
program along with the descriptions of each modules is presented. Also, modelling for flexible-body
dynamic analysis is presented. The model is composed of bodies, joints, and force elements such as
translational spring-damper-actuator. The design object is to determine the wall thickness for
minimum weight under dynamic displacement constraint.

Keyword : Design Optimization(#244)), Genetic Algorithm(®%22<22]E), Flexible Body Dynamic
Analysis(FQ MY A HA)
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Fig. 1 Flowchart of GA
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Fig. 5 Selected Position (Node No. 4272)
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Fig. 6 Displacement of Node No. 4272

webd HAGAE =S AAR oM GAE ol &
so] TSl 18.74%9 F3%At 7bs dHen o]
b AET A AZo] 20%0|3 i ALF AU
FH oAGAE ] HAC M 27] dARe HA A

_72_

AXNE Hlas] B APo|$ie BN 2I|HAAR
o Z718 W HolBol$ue 9 odle SAe A
A%

23U GAE ol 43l AAE AXAIN Hside ¢
go uEAMNS Bz g A9 AEATRE 3
23 slgEte] B e=EdMe 2AdY AVE Hi
(population size:8, chromosom length:9)& fAA|
A AAE Aoy 2T Ar)g Ay HelE Ft
Aok 2o} Je MAEE gasinzd 54
JEH L v|AA g EAE 0% ZAAIE AR F
FE O AN F UE AR YA, g B =
EoME F8 27Ae FALE AAWSEZ HYslHe
U e A @4 ndde ¥4 HAs
(shape optimal design)®& #°] #3F0A 29 F
& Ag 4& F & Aol

=l

i
hoy

L
o

4.8 €

ATte 7IA 2B 4 A%E A7 A

gdog fAA FnF(GA)E o &3t 7aEAA

EZ2A HA4AE FYste THE A sned

HANGAE H=el e et A8 Ay o

e 23E 2

(1) PAAE HeETF2ES F85E 22 A2 7
& AARCMY HEFFEY 18.74%9 FFHEE
Uehiich, 4714 71E dAA e 4 =9 39 #Hx
AA ArE Bk EY APUEE o] A 2
kel ol GAE ol g3t AAE WA eR M=
o 7%, 53l %9 AFE 20% SR H¥FE
= AHES AU

(2) HAMLA ZH2RE v=9 dHATA (bl) s 7t=2
& BAATA(b2) e 27IEAXEY FAg v A
29 2AARABI)E 238 Ut Sgd ole
Hoo RATAs stz RiAe HAYAH
9] B7Ad) & 9¥Ho] gemg I FAe vt
PeEA R A Maugel HAAtte] viAlg
AE g g2 4ol UEE &5 Uk

0
=S

Eq

#ugs

1. E. J. Haug and J. S. Arora, "Applied optimal



PTA7|IAEHA A 8 W A 1 & 1999, 2.

design, mechanical and structural system”,
John Wiley & Sos, 1976.

. E. J. Haug, K. K. Choi, and V. Komkov,
"Design sensitivity analysis of structural
system”, Academic Press, New York, 1986.

K. K. Choi and H. G. Seong, "Design
component method for sensitivity analysis of
built-up structures”, Journal of Structure
Mechanics, Vol.14, pp.379-399, 1986.

. K. K. Chol and H. G. Seong, "A domain
method for shape design sensitivity analysis
of built-up structures”, Computer Methods in
Aplied Mechanics and Engineering, Vol.57,
No.1, ppl-15, 1986.

. D. E. Goldberg, "Genetic algorithm in search,
optimization, and machine
Addison-Wesley, 1989.

. W. M. Jenkins, "Towards structural optimization
via the genetic algorithm, computers and
structures”, Vol.40, No.5, pp. 1321-1327, 1991.

learning”

_73_.

7.

10.

11.

C. Y. Lin and P. Hajela, "Genetic search
strategies in large scale optimization” AIAA paper
#93-1585, Structures, Structural Dynamics, and
Material Conference, La Jolla, CA, April. 1993.

. J. Richardson, (eds), "Some guidelines for

genetic algorithms with penalty functions”,
Proc. of the 3th ICGA, Los Altos, CA, 1989.
J. Richardson, (eds), "Some guidelines for
genetic algorithms with penalty functions”,
Proc. of the 3th ICGA, Los Altos, CA, 1989.

A. Colorni, M. Dorigo, and V Maniezzo,
“Genetic algorithms and highly constrained
problem : the timetable case”, in Parallel
Problem Solving from Nature, eds., G. Goos
and J. Hartmanis, Springer-Verlag, pp55-59,
1990.

A. E. Smith and D. M. Tate, “Genetic
optimization using a penalty function”, Proc.
of the 5th ICGA, ed., S. Forrest, pp4993-505,
1993.



