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Abstract

This paper considers the part assignment to workstations in flexible manufactuirng
system (FMS). Parts are processed through several workstations according to processing
order. The machines of each workstation can do multiple processing functions. Therefore, a
processing of a part can be processed in several workstations, which are non-identical in
functional performance. Although a processing of a part can be processed in the mutiple
workstations, it has to be processed in only one among available several workstations,
Parts are transported with unit load by automated guided vehicles (AGVs). The criteria of
part assignment is to minimize the maximum value of the processing times of each
workstation and the total transport times of vehicles. Model formulation is suggested, and
numerical example is shown.

L. A4

20 7PN E AAAN2H A5 sz §AARANAHAY ALgo] F7HT 3
T ot AZYEL e JABAM 2 uFL ANAE dE DEE FAFRY 4T
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2. d7elA

FAAEA AN AP FAHE A 7AE H3e AL F3(loading) EAZ 71A}
FITEEE T AoR o7 g datd Fse AT AE P WEel dF
= 21th (Berrada and Stecke [2], Stecke and Solberg [19], Kusiak [8], Stecke [20], Suri and
Whitney [21], Sarin and Chen [15], O’'Grady et al. [13]). &HF A 1A FT+& TIsle
AL F H3uEE Axgse AL EHoz o P HStecke[20], Ram et al [14],
Singh et al. [17]). Stecke [20] & ¥2® 7| A7IFANE THE KA, 71AALe] 9 o] F3
& HAgE], FFANARAN FTE FUdFA A7, 7T LAY FE HAgE7] T
3 e BHEANESE AN} Leung et al [9] & 7HFu 4 olFu8-& sy
AAEE 71A EFste F0 4 714 FTFYuE €I8te £AE FA 2Fs}e A
€& 478t Modi and Shanker [11, 12] & &9 F771 o849 F3E 4% +
t FTFHSAUE 2= FMS o)A AYE o5 ¢ HAE & 7|4 TT7& g3 EAE
il 37 0=

EFAYA2Y AAAHL AHsE iR D9 SSF (unit loads)E HEdE R
BH Aot} o] Apple [1] o 93] g AAHJR, 8 A7t At Tanchoco et al.
(23] & Az9 BERZE & U dH$Fe EHXE 188t Tanchoco and Agee
[22] = Az AHd] st G EEFY Y3 L EJ4E GFJA

DHLEEF FAQEDo] dAAYH HAZAFEANN zEdEe d77 45 FAHAY
(Truscott [25], Egbelu and Roy[5)). |8 Esld o8 AJF A Fxe Q& F7349
gk o] Ao RHELE AJEFAZ, AuFE, 28D YikA 8 A7 (makespan) Foltt.

GAEEHE MBOE A2YS THE dFEe HNVIE AGV & ol&3e B9
g4 F S £ FMS 9 ZAH HdAEAE HEAT (Egbelul3, 4]). 2= v L&A
o] e %o FolA AANNE VHIAEE 7 ZGFe 7| AAFS 979 &3 g
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% AAY SA2EEE 7T b 9 eS Y 27§ FI, FHUYHRY L oLy FY
T FTHER MEAEE T, o8 v 4 ALAaANNS RAUEL AAsd 7
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2™ 13 Ze 6719 FAYF LR olFoiR AXAAHAA 449 FAFHFE AzsE B
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A 0 £o2 @t AYES FW)d Axm, W=y dee Ae @943 A7]d)
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E L FYY A A FAZA 9 sHEAzt

243
A  FAEA

1 2 3 4
1 8 6 * *
1 2 * 7 * 5
3 3 * 6 *
4 * * 6 5
1 * 4 7 *
2 2 5 * 4 8
3 * 9 10 *
4 8 * * 9
1 * * 4
3 2 7 9 * *
3 9 10 11 *
1 * 12 * 10
4 2 * 7 *
3 9 * * 12
4 * 9 7

AL 7HEALE e
«AYE i 9 A FHol k 9 AJZANA EIssin

1A% 6719 HAMEELS AYBo] o]FdE Fo W72 AY AAG olFEHS
7FE7A20] BE A dANAHQ] ETY, AL Fol A FAEo] BEolA HE AY
e AT AFEAHY A2d9 $Poz A% ez HFI Lyt oYl olv 24
g FHMAT FFAA &S FHE & AE Bolth zejez AE JAL2AATE 2YgH
g T3 78 "art o FH9 gz 93 AA) AAsAs) ARFE A FHL
2 P AL AR oYy fFot) wgA FAd WF FEEY FHL FIAAY
2L ol &3y g FItx, A28 ANE R EE o] &3} A Y-S Hyper Lindo
£ o83y HE Fitxn, Fo4dEe SIMAN IV ¢ PC HAE ol &3d Ayt k7]
7t 1, 2 3, 489 A S ol &dloq F& = F 29 YE} gl

294 & & U= 2u717 A4ESY AR 9% € 5 Utk 9] 1 @
Ul F+e v Z 49 vsld & F2E 23 ok 7] £7F 288E Ay e
ZE 7HEAZl Ul 71AY 7pF Azl H4A3EY, F MFANE H4s) s 4ERE @
gA ZAHA dd.

AAAERAZHE F317] sl 2oddE SEEF) L, 2, 3, 4, 54 &6l 1,
2,3, 4 o st A HHUT BE FHYo] load station A o] §H F U Aoz W77}
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e EE AYEL FAGAAA tridte FH ciAESs $A4 7] g 9
Bod9E AAS] E 35 Zo] Ak WY FHo FEY ALE AYA F9 o=
Rol AA28AE ZAsed € 98E @t Su FUdY @ &SP} 3014, &
B717F Fojoldd W SHLEFIL 2014 & AP dHLEFo BAUC] JAFEE FY
T Y2800 FAFE ¢ F Ut ol AAAQALE Hg RaUt de AAY 4
A2axztel e, FHFFR U2 G E&EFS BAYUC]l FYS TN
237 fEolt HALRARE Hiadse 7EE HAEA LS FE W57 E)
4 3, UHAE 24 FE 28 #ASE Ro| AHs

X2 ST S WU Sl gE A3 ARd A
W7 o] BE JHE A=
ol & A&
@9 1 2 3 4
1 1 1-3-3-4-4-6 1-3-3-2-5-6 1-3-3-2-5-6 1-3-3-2-5-6
2 1-3-4-4-5-6 1-3-4-4-5-6 1-3-4-4-5-6 1-3-4-4-5-6
3 1-4-2-2-6 1-4-2-4-6 1-4-2-4-6 1-4-2-4-6
4 1-3-4-5-5-6 1-5-4-2-3-6 1-5-4-2-3-6 1-5-4-2-3-6
2 1 1-3-5-2-4-6 1-3-5-2-4-6 1-3-5-2-4-6 1-3-5-2-4-6
2 1-3-4-4-5-6 1-3-4-4-5-6 1-3-4-4-5-6 1-3-4-4-5-6
3 1-4-2-4-6 1-4-2-4-6 1-4-2-4-6 1-4-2-4-6
4 1-5-3-2-3-6 1-5-3-2-3-6 1-5-3-2-3-6 1-5-3-2-3-6
3 1 1-3-5-2-4-6 1-3-5-2-4-6 1-3-5-2-4-6 1-3-5-2-4-6
2 1-3-4-4-5-6 1-3-4-4-5-6 1-3-4-4-5-6 1-3-4-4-5-6
3 1-4-2-4-6 1-4-2-4-6 1-4-2-4-6 1-4-2-4-6
4 1-5-3-2-3-6 1-5-3-2-3-6 1-5-3-2-3-6 1-5-3-2-3-6
& 3 AdLaN
NI ol BE AL AL
oA EEHF
1 2 3 4
1 199870 134046 125883  1252.03
2 139438 125193 125137  1248.60
3 1260.10  1251.93 125137 124860
4 1260.10  1251.83 125137 124860
5 1260.10  1251.93 1251.37 124860
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6. 2&

FAAZA LA o7 FF FAAE FAld 7HEA AL FAHA AE JHE Fd
Fe Addste BAE 9FAT AU oW FH diste] sHed FAAFe] oA o] &
Asa 7hEAzke] B2og AAHYU A2y JHE HHo= A HEFE dAdejor &
o Y EY olFAE B DALFF A7 wEt 4 FAFFY d¥Y DA
of Watd 713 FAAFE dAdde A& FdAYcs el HYE AN Fol F
dES BF JhEeted e A42aANE BAUY S AN e T dHEEFY
A7lo] wated W7l g MIAATIH FYUAYE ol &dtd HFE Foim, 42 Ydaanzt
€ 737 st RAAY S AAste] YALeAE vlas T
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