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Static Compliance Analysis & Multi-Objective Optimization of Machine Tool
Structures Using Genetic Algorithm( I )
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Abstract

In this paper, multiphase optimization of machine
structure is presented. The goal of first step is to
obtain (i) light weight, (ii) rigidity statically. In
this step, multiple optimization problem with two
objective functions is treated using Pareto Genetic
Algorithm. Where two
weight of the structure, and static compliance. The

objective functions are
method is applied to a new machine structure

design.

Key words : Multiphase Optimization(ThetA H A
3}), Pareto Genetic Algorithm(z}dE &z g3
2] §), Multiple Optimization Problem(t}& 73 32
3t 24D

1LAE
AAFEES AAWAE, 2 T2ES A5
3 Agule o] glols Ao F4e B5ol
t eI ¥ & Utk aY ol E M

1

AANA 53| iy FAVIAL 22 HFHAY
NATFEEAN dojME wFojor & HdAWNSFI}
Bx, Akl vdE Mgz g H4A adg
T e B2 oEE MY £ o] A
A AELTE B/ At A8 FR 5

H,

443

“RAyeL AT
Aol FaA I, o] 5L AR AAe &7 9

e A ZAFzEY HAHRRED TR
B B4L JHA ok @t & HAH3 mdojgtn
& g FART A Agol FeH ez Ny
of 7R E#Eo] o] Fo| X Aojojo} 3tuf, Aol
Edo g AFsele HAHF o) 275

A A 540l &L H&sA H¥EE +
lojok ¥},
NATEES A9 A EA

AL, BHFS B AtEdel AFAse B
@ wdg oz gAH dge] 2ol Y4l
Auats TG @ A AFe T
1 Q7] WIS, AAAS T = e F4A
Aol EARA Bk 1 ARz NATFRE
o BAHY AN dx Re YA %3, AF
A shte BAZ BN F2 ZH SH
#p)ol e 223, B $AY BE, 92 % 27
Aol AANAR EAol BE AT BeP T
Zadol HE5o] ol YA goh 2ol WA
BR9 AFEE FA 54¢ AAVANA
g dEuvhs A% 48 L 54 542 FA
o mejdge AL v JE2, 2 7HE A5H

ZIATEES] FY Alele BAZ BFEA Fo
Hol AA 7] Wil H2de HHg SHAA

g ATEE] gio] o} Anp.?
% drodMe TA7A TF2EY HAHALEAE
A 27 Hste RN, S5 (B 2



dE (@) S A QY *—’37}2 2% FEE
o AAIAAAUE AYsti, ¢4 A 194
A HAsglA B9 E’ﬁ“c}-’}:a A
QoA FAz &31a] E(Genetic Algorithm)-g &
£33t HAHHE Tt WS AGdd. 28n
AL HHE FHANATR L3 448
od & (#lE)stazt o

\o

2. qd4 HA3

£ dFoA Agtets Byl E 4 2R
del s AA HAHs A4S 7, A 194
HAsg dANT=2Z AAs}, Al 29 AU AA
GAA el 1 A HAHE EAo wE
A 29] A5 EAL QoA A A 39 EAS
cAHoz Tie daAHd FHE RS ¥
gl 2719 AA 2deRy AHE 2dA &
gte AN E, 4 2d g E4 H7le) F
A3 EAL AT HHPAARY 488 daF
A 87) Y3, 71ATFZE AAE 2 M9 A
Wrgdoez sy, 72t gAY HA &4
< Hx FYristes Aoz AP} 53] A 39
HA 35 dANMNE 1289 HHdd e IY
o] AsE& B4, Al 1, 2944 FA3 @
2 uAEe EHFLE T A o Fo) A
Astqd F2E ¥ a3 A3 =
dsle FAolth F, A 1GA AN Dol
A 2eAe 718 dAge) Ho Al 1, 2¢
dol Al 3GAZA d&HoR oA
FAste] HH3E o)F e Aol B AF
e adA #3g ol
£ AT 22" FAA ?i%
9] 94 23S etz o W=, By, 2YE,
27WEY 57 FREPOZ °l—r°111 o] g} @~
FTA71Al AAM, Ao e FF, EA Alo]
o AH 4 53 AL FAVNAY AFAHT
AHHA dFS v 23 EH S FGrlsts)
AR E AAFNMY 7HAFHe A AR 2
T BHe) A g7ddn & 4 quth
dato] dojye AoM ZHHE AZFHo)A
542, TANAY AF Fole sjdo] 73
H3 RoZA AA dANM Hrrex gowd
A gE M Agze FA49 stuolt =@

l

mlm _llm =

{H

_—%.-‘i-.é.llm_lﬁrﬁl:l

Xt Lo o... o _°.L JH

A

2
0

."9.
@
—
rlo

>

rlr >>L r

ok

444

ol AAH A AME AF W AFAHYI
=7F "t o] EAlel dig A Ft F v)
AL R TES S A¥AME, AT
A e A4 Reugoz Agges I
AZgoldxo AH P T4 BEHA7 AAHS
55 9ste] Hrtelofek fsh:} 2 d7dMEs 4%
o AFE A AAES (1) BAHHFTA A%
Helo] FgS vAE *3.741‘@_-? T (F)F (2) T34
AT e A AdAENS FTEHLE TR
ok o)A ForA, 27] RAZRE FAAA
9o JAAAL ARYo R PaE AL JMsA T
o a2#A A 1A E FHPFREA o7
AAE, Al IBAdME SRATFREA A& 4
AdAE AR, 474 A3 2 58 249 A
2 gg x4 %?017!] B

Fig. 1 Outline of New machining Structure
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)
subject to g(x)<0
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4.1 Pareto Optimal set
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4.2 Pareto GA for Multi-objective Optimization
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Fig. 4 Pareto Optimal Set in first optimization step
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Fig. 5 Analysis Model with 3 type Element
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Table 1. Optimized Results
Before After
Optimization | Optimization
Compliance(m/N) | 0.818x10™ 0.724x10™
Total 9198,20 9009.90
Wei Base 4868.68 4450.39
(f:gg)ht Column| 209832 3207.48
Craddle 534.75 507.59
Quill 796.45 844.45
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Fig. 6 Fitness vs Generation
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