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Abstract

Although FMS implementation in Korea is not yet mature, the worldwide empirical data
shows the diffusion of FMS is inevitable in near future. As the reletionships between the
high capital cost and the relative benefits and advantages are complex to analyse, it is
rather beneficial to prepare the effective operation strategies which exploit the FMS
flexibility, such as machine loading with alternative routing and dispatching rules.

This paper shows the formulation applying a goal programming model for the loading
problem with objectives of minimizing the production cost and maximizing the machine
utilization, including constraints such as machine tool capacity and demands, etc.

A realistic random FMS model is developed for illustration.

Since loading and dispatching are a composite of two interdependent tasks, simulation is
made to investigate the interactions between the two.
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B dAxs A& uig) go] $94F2A FMSe 7HEEL Foln] ¥EHE ¥&EF ARS Tl
A BEAE FFH37] A% FEAYY £y bl olojA = AdeAA g e BdAgd o
o] AW R AT

olE o] B A7E A2 L F3 AAAHcz A2 95U FMSY 7]
2. BAASAAL A g A Y £ Agxdoz 44 o, A3GA oAz}
A FMSe] 4A g Ui A7) AL AHR T A4FoA AEHAYYE o] &3 F
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2 Aol A7t Az AANA AFstn A= FMSel didk AMEA7]E B4
Compact System(4A%E « A3 403 High capacity system(ShEoiFA4h) el gIetel AJ4+y
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U dAzAe A, $2A7AY A4 28 74 HE9 JAIZE(EANe] 17t H
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@ FMS9 g4le AL Z{H9 U] fARE LEF(group)d AL WP UM A&
AAEEE AAE A (dedicated type £+ FML)¥ 3y 3% 54L& 718 5T & 2
A2l 4 (random type)o. & We4 don A fAA4E Y £ Ae A& T2
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gl 5o} A= Aol w3l Wilhelm3} Shine o|2]13 A5A(full use of hierarchical
controDo] AR F& ARNE 2YPIFdn AHsa JAoH14].
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tH1l. z2lv FMSst o] gadoln nx 2 £3d A2doye TALLE o st
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~ time scheduling)2.2 ¥ME 2 thfolzio} daAo] glon & A} W% Aolslt) & A
FATY AT BKo] AAgle] W wel XY Fol EAT ALHAdNE F4
AREA gorz W] FAluye]l AAEA AdHEE AYFA} o AFo] Hels ool
Lid=
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ulehzro] M71AIRSIAIZE #33 @RFolEe H43 O tool slot A 5& WRd THA
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A3 A8, Chakravarty & Shtub modeldl M= Q7bEAI7Ee]l A4 3 @QATH T
o] agAAvde wlASo 2v, Co modeldlde 7|AAY HA{AAS AYss S
Ak, ole}t o] Hr EE AYEH gl 4 flo] Bobd ¢ Aoy 71Eo] WorASE
Az R ol AAZYTE 2L AW Yojt

$E ALY L 5YFcR YA4F o o YrprEe FANYH d7HS QFIFO @SPT
@LPT QLTTESS 9A18lY Steckew FH11671A19) dispatching ruleE A-&3 o] Holx
At

olg} o] 7]4d FMS (AMefz)dA HrrEs HHAII=SE FeAA 3349 A
5 YYo2e OuAE ¥ ALAGYBIOIN0[13][15] @4F EF A4AY Yol WA
At Aot Waeth Ao Flo wel HFE CPU Alzho] 4381 F718he A7 4
k. dEA Stecke & HAYE RFF AAE A HIY3sE= Yol Lagrangean
relaxation’s AP E A7lE gt aox st A FFL slye] H-&4ol
jtt= FHolnl ¥ WA software package?l &3 o] o] g 4d & =82 FARA Ao
t}.

FAAYY ARl Hoe dFe  HErsl A8 EE A7 (heuristic
algorithm)[5]°] At et FALHYAE §F sy A Y vt CPU Alzto]
1/45%ell 28514 gevha 2eta glon 53 dAgys SAFIY S dAdes A
st AMrY HASE HEe d7E wEEHm gov HAAIEE RAE= AagAdIet
zZ34d uet /g ne)Fol /gsolol ow WEAo] EFdve @S ¢ Ao

UE o s E YAXAL 2t 7MY FMSEY G tdlo] Aol Kl ARAE S
#48 u 0|5 decision variable®] &g o] A]A® AT (total cost, makespan,utilizations)ell
© 9% A8l simulationd 77t Al EAT Stecke & Solberg[12]2 dedicated type
FMS 24 diate] 5712 R&r|&5 16712 AZAAA (A TE S 247 AL Al~
Ao FE ol W4 dFo] Aa¥y 579 =Pd wed #HslEE RYH
Random type FMS Edld] tlsledA% Chen & Chungl[l]e 7H4 random type FMSE ]
eodte] 379l Haia 2719 AAAY 3L ALY o A2WEA F, LRAITFFE7HAD)
o} 7FFAIZH2 A o] 23] FA XA 7HE S nAE 9TFE Al oldate] 720719
Casedll tlg A3E FAA s 2o B FAE &lsta dAH A2 &4 T3
HANE S0l 7HEES EY & Jou AAHSAE Aud 9T F& 2tk

Guptal2]E& A=7}AN(77FRDAI A" 9] E A (dependent variable)o]l ¥719] 2FAQC+E)5%
EEEANACTD)Y AZA9 o828 T 9L 714 FMSEA A AlEd ol
o] A7e] 5L ojd A et ol T SAEMo] bt thAFREHE T3] W
Fe] B3 43EAeS EAMEE @ FHold, F49 Age 74 Ry $4EH w3



206 4971-=A¢

o] AlAa¥iAdT}o] Bd] Aold A2 Ful zt EPuigAlole s a8-o] AlxgAe] Sl
Mo 9LE F& Holx ot

Lee & Jung(4]2 H-dA8o) ExAYL HEadry 1 FFo= B4 ZFHA A4F
AME £88 £ An AlEHolAE S e ey nde ya diblse HFE A
aIAI7F° Ao¥ 4= lo] mdle] Weiste] AnE e Al HS5E 4 JusE FHE

4 3%94%*4 ANAREe] #3832 W47k HAGEE A2y AHERDR sh

%‘%ﬂ]% AAA%E, 1T HA-L AAHAGo 2 sl GPRE afYE 1y dFAE
AgNt3F 24 —‘ﬂr%;: oA FAEA v Alad EFE A 4 Qo] ulv]Algho]
Aladl Aad Fv JFE n2sA goied ol FMSe 953 Ane GPEde Z
HE dgo = fs}ai AlEHold, #ddle mddAy AL 5 Jdx Yt

4.2 9

FMSe] B3 EAE GPrdE wisisid e o)
4-1 71E7H4

(1) 255 iv @oldel &y j&§ AXH S4dd
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At st o]l 7HEFel A dvldEel QA7) wWEelt
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xge - ZIAKANM K-F iE 7]"3-3‘] 71 918 3R =i
tie * ZVAKAN BF 18] T4 jE FAE0] A% AT
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(2) 7141584 Ak
AAgol Foy RE i 2829 & 74 koA £Y3ed BaF I 5,987 A
A3 7188 & e A5 ERT & + floh

m !
zgtiilz'xii/c + d;, - di = MT,
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At
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XL EXL IS A4 L)

LA
714
H
A&7 ' 2 3 ‘ 9%
SPT 0.6272 0.7452 0.5603 0.7120 06612
LPT 0.6282 0.73% 0.5739 0.6979 0.6599
LTT 0.6267 0.7370 0.5661 0.7048 0.6587
RAN 0.6232 0.7375 0.5668 0.6967 0.6561
ZHA 06590
2R 1
714
oz}
2 deA7A ! 2 3 4 e
SPT 0.4610 0.6882 0.6731 0.7767 0.6498
LPT 0.4640 0.6804 0.5815 0.7690 0.6237
LTT 0.4675 0.6807 05816 0.7646 06236
RAN 0.4694 0.6978 0.5719 0.6967 0.6561
= 5
6.4 &

WAAI RS2 FAAEE F&53A 3= Uz o] dass o FAAHQA T o7t
FMSg9golatn 8 4 vt oA e] FMSESRlol A% AL slexqoz Fuljdre 4
A A o] olel g Aal o} FL 7] A HEL F 4 Atk 2¥EE FMSY A
(Configuration)5 83 Wasle] 7 29A #(Operation strategy) & AHAPDES = A& F483)
. BAFAME AEH7 48 dEEREAY, durHsE38s H3uEDE dold &
AEHE 7HAL JAAZTE 5 Ae olF -2 Fdte GPRdoa 9% FMSHRAYSTHE Alx
3t ¥A2Q FMSEHA-S 7Hdsle] AL-dln 2 AxE B o Sx 9 HF(TAEN)
& 7AYol NS wal FoldA melsojol & Aol oldl dIF HPAAA e FiHH
olmz el EAuiATIL agEth ool FdE REAI Yo mal Aladd e Euld
o AEHE WA 9445973 (Seguencing rule)e] 71AIZHFE &4 ol AE FEs1E A
Fate] EFANA 71A7HE & o) AT SPTHHH HEE o F& AnE ARy 2
ztol= AA g8 BAdh
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