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Abstract

This paper addresses the parts route selection and economic design in flexible
manufactuirng system (FMS). Parts are processed through several stage workstations
according to operation sequences. The machine of each workstation can do multiple
operation functions. And the operation stage of a part can be processed in several
workstations, which are non-identical in functional performance. The objective of this paper
is to determine the processing routes of parts, number of machine at each workstaion,
number of vehicle and makespan time. Two models are suggested. One is assumed that
the operation stage of parts can be processed at the only one among several available
workstations. Other is assumed that the operation stage of parts is allowed to be processed
at several workstations. Parts are transported by automated guided vehicles (AGVs). The
decision criteria is to minimize the sum of processing cost, travel cost, setup cost and
overhead cost. The formulation of models is represented. A solution algorithm is
suggested, and a numerical example is shown.
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2 AAHQA EHA] AR ¥t 1, 2 3 9 4= /MFEHRA] R E FGAE g
o Ao P/De FAYES A2 e 48 velle Aoz 22 94Ad Uz, o
£o] fAstE e 59 Hole 6m °lx, o] &9 F FFAlole HAMAAZE 4m ot 1¥
, PE AYES A& AXE Yelday, DE AYES HEe A& Jepdd, X9 Y&
' F#AE AZE veidz, &7l RN Ee R ol H
ojw gt A7) Zrel] 5709l A B tidte "o AAFL 120, 60, 100, 140, 110 7fojtt,
7t AP EY FAo] M AAA tF SFFAIZe] B 200 e ok G ks
ol & 7ted Hd Fo} dAANT N L, VAT F6| &L F 30 vEld bk} 2o o
Zn AU E& B 120]th. FAewrle APES AAY dEed g A A4
Bof #AIGle]l $Y3A ZhZ 05% ez stA S AAR 71AY ol §EL FYsA 09 = 3§
3, 8Fo] glolA N7zt AXAHE JAY QAR olF e MBS AT Ewr)st 2y
Eg A1, AYES AL AHA oFdI, WEE T AFAHLR g40] o]Fojy ul&e
082 &t Hu 7l5d AAAYYE 3000 o2 #rk. FHAYRYNA FFAY se
Hyper Lindo & ¢]&3l9 & & 3}
T A 28 FoA 23 Pl o tidto sfHE o] &3 g FI= HAE AP o &
1z}
WA 7=3000, 2700, 2400, 2100, 1500, 1200, 900 & wjel & & 3o}
C(3000)=339,975, (C(2700)=338,085, ((2400)=337,445, (C(2100)=335,303, C(1800)=335,185,
C(1500)=335,315, C(1200)= 344,585, C(900)= infeasible
el AFRE ugow T.,.-18008 71Foez T9.=1500, 7%.=2100 &2 3
=100 &2 3t T=2100, 2000, 1900, 1800, 1700, 1600, 1500 & T3 FA S
g7l Hau g oga go] Yelhz
C(2100)=335,303, C(2000)=334,103, ((1900)=336,385, (C(1800)=335,185, (C(1700)=333,985,
C(1600)=336,475, C(1500)=335,315.
71 & 2u] &L T=170000 A LA gt wheb A Batra717ke] H 9= 1700 & F4 2.2 1600%-H
1800 7H Rl o]t} A A4 R 717F, T=1700F 7] &2 2 1800,17003} 1600 o] ti gt s & F31H, 2 AR
717ve] tisle] 4w 88 AN T = A& E(3,3,2,2,3), E3,3,2,2,3) 7 E(4,4,1,2,3) o} t}. zF A 9
7Hed el E AYA 18 34, YA 28 34, YA 32 1.2, FAA 4 3, 2ubv) g =
3ol gt e Zd A 1,239 LW Nl A & AN B BEAE B8] AAAL BHE,
A& E, L={E4,4223}, E(44,1,23), (43223), (43,1,2,3), E(34,223}, E(34,1,2,3), (3322,3),
(331,23)} 7t Bt} o] AAEZd Y EAS dE AE FaE, HLHLL 2= AFL
A E(33223)7F Hlm olue] v &L 333718 olx, a3 PAA Q7L 1678 Eoltl,
A7|M TE EE Hul £E 7 Fe2 BUIE RE FAS Ul 73 ao dxlstd HAHYS
& & 9k 2¥ P2 o ddtds £2& Az FR,

A SR
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oAl sl =¥ Pla P2 diste siyE H st 2z AdPolM Has JF 7|49 £
o} A8 7|HE ¥ 40 JEIG R g3, B Plo) s FAFEo] ol &I NFTAE
APFL ® 59 veEr AR, 2F P2 gt e X 69 JEFET o § 9, ¥ 5904 #
AEF 12 2F 3 UA A9 TAHE AP 194 sk, AEse og dA THEL
Zz ZAJF 2, 2, 394 o]FFE & F Utk UHA & FFHY Aol giFME o
veld #MUZ 7HFEE it E 6dME AGFF 12 A AA F A g4 T
2120 A EF ZAGA 17 204 tEEHz, A HA A9 FAL 10670 AEF 2004 14
MNe ZAAF 494 71353, v 4 249 F4L 10670 AR 39A 14AE AAA 49
A Agste 7tEEHE A2 YEgt YA F/9 ZAQd dstdE Z dA FAHo] 7t
FHE FYgFol Yed ot

E 4 HAH AAF 714 R 2919 £,
Adr871 4 ¥ &

494 =¥ P1 2F P2

1 3 4
VA & 2 3 3
3 2 2
4 2 2
FuF 3 3

28712t 1678 1483
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E 6. 2% P2olAM AJEY THGA 7He AGFolMY AAF

FR9A
AAE
1 2 3 4
1 1=120° 2=120 2<106  3=106
4=14  4=14
2 2=60 1=30  4=60 4=60
3=30

3 2=100 2=100  4=100

4 4=140 1=140  1=140
5 1=110 1=69  3=110  3=110

2=41 :

v =9 Hge AQFe dshiz, =9 ¥ FYFS Uehdnh

G714 AND AP o1 gsE A BAS B8 FE RE AASHE A A
£ Tat wYe $u0 98 A4 UEU. 204 A0 dF METLL R8¢ oAz
282 slo] SpUns osldel dplel B AxsE wgHE sl Shish ek AN

el dasr HAHHo U A7 E FAF Fart A olE s Ast F 2Fe
et 107HA1 9] CAlE Y= “P'é"i A3t FAHA dAe F=AFFL gr]d Ye
WA FAT, & AAAAG T APFoIA HPE TR 4 BT AR 3}°1 B oAt
ARG AAEY AP T HEATE G2A Y dAz2 10749 dAEE TES #
Ao hate] & =AM AAE WS Tt @2 A} HH3 Aol Hl%— A of F

st EE EACAA 97149 P ol &t e s HAHHt dAFS ¢ F
ATH A7 B dAFE HEo] o= ARAAE © B dAE 9 € F AFAL, B
=EAA AAE P A ZE HHHE 7 F de WEYE & F Uk

mlm Mo

6. 48

Frad AzAlzdgolA g 74x] F/79 FAge] FAld 7hEE ®, AYEES 74 FH
stel 7hE e AEFE dEste EAS 288 AR VAR w19 8 dAS
ZAE @4 R AFHoZ AAAY| vt ikt st APEY TR ¥
Bk s AAAGTINA FolR AL FFHY Fol WM o] o Hke 7
AE A48ty dube AEL A AJE BAHY FHA F ook £=3 AUYE
NEARI AREA & AYX FA tEFEE A stnE FA AR 7 e
Rolth Yol olwg FA thdte] 7He T AYAFe] 2 Rol ESASARE, FFAZEol F
dgvitt d2ez AAHA Axd 437 HHo] HES ol8 AANAUR. AYE FH o
g FAol kel APFutd At hEHE B9 o APAFNA AFHE A F A
7 o] 23E AAI 8L AP rteAdRed AAY AW udte ALdE
Uetd o2 o 71A RFaAES FAld Hddigd. =3 UE #ME Tae s

r]o M =
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NH & AAY EAE dBsAT. FAHHA7 SAte HHE AALL71TE o83

4% Fo 71A% %719 & AFATIEA HE Tate TS AMSAT. d71A4 ¢
gro]l 71AIst &7l g Wi}/‘lﬂ““i RE 7HeE B FAEY HHME T BH
Eg 271 & #F2AE F de W2 HE el doH AgHoy AHHE T
3o "g23M & Ade Az l e HA xe 28T W AfHes ojg§E F 3tk
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