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A Study on the Development of a Flexible Assembly Cell
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Seoul National University

Abstract

A pilot system for flexible automatic assembly has been
built at ASRI in Seoul National University. The system is
designed for being capable of assembling different variants
a;ld products. The system consists of three industrial robots,
four free-flow conveyors, automatic tool changers, RCC and
fixtures. This paper describes the concept and the technical
solutions of the developed flexible assembly cell. Results of
performance evaluation using colored petri net are also
presented and discussed.
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2.3 28 A&yl 44

3] =g FHAJAELL ZlZt RCC (Remote Center
Compliance), XFEFFa2A2] (ATC:Automatic Tool Changer),
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ZAde Aol¥: ¥ 83t o] WMo 7](PC/386).
PLC(Master K-250, 2/4AM)[6] el 3cje] 2Haolra 3
g€cl 7t gRaolrle 2R S8 wWysly, ATc &
EXFH7710 H45o] th PLIC & 2y Auolo] q BEs
wloloja] Fatxol§ Agsin, 2t 2RI} Ay YyPos o
Ao 2AYgAMAA] W (ARELIE A 2 PLC o
2t 2RA et FAFA ofste] zyale fxyes
TEHeL Aol 234 ANE DS, 2} 2He Ta
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A HETEE AW o] 2t AL $HAs) 2o
FAY 2Y AY ¥, F Tl Wel) RES 2UY £ 9
7] %I3ted, Ethernet 2} RS232C 2| @ PAlof 2o]dlo] z} Ao]r)
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22 dA2E) Ba(dugdel 23), 25 A28 A

(g 1D A4), B2 T2y Mu3E, 28 zeoy o}

2l 2m, 2% Z2og 2AE, £% gl Ba 22X
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5. 234 2499 4 4387t
F2Y 2RZYALY 4524 R VFE A58 sl
2y U E(Colored Petri Net)E Alg8le ZYME 2w
ggict. #HE|UELE= DEDS (Discrete Event Dynamic System)
o] Byl ZHoRA, YUY NIE ALY 2eWTol 2ot
Alavlg 2yict (8] FURE 22 A 2dy oY
2 Alawlo] b BEool shpshi W VIS AR o

2 2P A BYPY AA A2 AL vhf oyt

au HEuE e HaEE Aol ol o3t 4 Al
2818 Qg Ao Fhgsto), AN A4 Aojo} LY 4 &
th dele] HEUES 7} Edolr E2g ¥ FRE M
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st HBE oA BRg 2 4 U: HAMENYE
(3] & ~Hguch 32709 EejolLol 21702 B Mo 3o
ZYAE 2y 103 Yol edysn], X DS 2PN &
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Oy 1(a)(d) & HEAYE 2lg AFHTIawoe
FHslel A2 2P YeEMe) Aylolch HeuUsiel e
71717H5& (Machine Utility) Z} A2 & (Throughput) ojuj, A
Soll AYF F& H4E TAUA, 2R W ool &=
ofch. 1ehe] BQlgutaiol olstol ofa awlojde] REo] 23
E7] tiEel TAeAe] eyt 25} AN ol s}
T oo yrizos 2 9 ool EEL HelXAUL (<2
Yil(a)>) weld TAguiae £57t 27" A WANES
Z718HA Hu, =R 9 gojole] 4F Frivtel 2si A
&0l F7iElA] obech (<AYUB)) 8 2y4e 72 BR
t Iuel CHEFLUNNE AT SU4Y Ynel gon,
maby Aeldos 2y Agetelo] uisld A=
& ¢ 4ot
utebd $F 2ol Harg W JUIHEE BAE sl
At A7 £: SERYOl 2 THL). AINERE
71719 stiulo] 2ieEn, 283} Bgwal, wolo]
&ze] wlo] oldtel YatHuizl M olfol; 4 g
th (<a-11(c)(d)))

e N

6. 4 &
Z23Ye Fd9. & UcAPEYe] Aol Haye] 4
AP eR Al4s] clNY = Qe Aawe) 2ag Ao
ZyAe] U=t A Layout gA. 25 @ Hujololalay

MAL AFFEA, BAY F&, LAZTEIHYE] BF 23
frdde] Hyol 28& wiol AYEAdct EY Ay Eey
Eo Y RAYS T, Mo 4P U ¥F deolag
ssigdct. AYE 2P A dA AlG BA 23 Folch

| zZ3Adel Aolf Dos of B MX & AMSQ ShlElA
BHA SN o Folx| gort, MAoi717t gegsleiol U 7|
¥ F8E ¢l tiFelan G 0 g0 offo] Erlulsic). a}
g 0s/2 o BAUE RZZZMAM(Real-time
Coprocessor) & AHE% CIFEl AR BN M L AAol7] Mzt
dol AW Folth EY ZYALLY AF2E AL v
o dejsol A atejo] 2= 1 glch
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<2y & 274 Aoz

E DA RYES 9y FeolA o B3I FY

CAGY)
1 AGY 161e 1am_pos) <2y 9 A =2UsY Hd
: AGV busy ( — SETUP - STATION 0 ) 1oPID(0])
: AGV busy ( ~— FEEDER1 — SETUP ~» FEEDEN! } {PARTID{11{1].. . PARTID[1]{8]}
: AGY busy ( — FEEDERZ —» SETUP - FEEDEXZ ) (PARTID{2]{1]...PARTID(2}{6]}
: AGY busy ( —= FEEDER) — SETUP —» FEEDERI ) (PARTID[31(1].. . PARTID(3}(8]}
: AGV busy { — STATION 4 )
: AGY busy ( — SETDOWN)
(STATION O>
: Main pallet empty
: Main pallet loading {PALID(0]}
CSTATION 1) .,.__.,. [ —
: Main pallat sspty | (5 J (5 (5“ ]
: Nain paifet loading (eaLIB(11)
: Fuoder 1 pallat loading vith parts (PARTID{1}(1}. . . PARTID{1}(61} j'O'{ 16{ j-O-[
: Check shether the part is ewpty [n fesder pallet 2.3 Jeia
: Empty feeder | pullet in owi-buffer
: Robot 1 idle F2.2 F21 F1.2  Fi-l AN
: Robot 1 busy {PROGRAMID(L]}
(STATION 2) 2 ooz
: Main pallet ewpty R O'E(s' }O—Ed—zto}-
: Main pailet loeding {PALID(21} . A al . - N \
: Feoder 2 pallet losding vith parts {PARTID(2][1]. .. PARTID(21161) o cot .
: Check whether the part is empty in fesder pallet cot
: Empty feeder 2 pailet in out-buffer ¢ ¢
: Robot 2 idle
Robat 2 busy (PROGRAMID(2}}
CSTATION 3>
: Main pailet empty
: Main patlet losding {PALID{3]}
: Feadar 3 pallet loading vith parts {PARTID(3][1)...PARTID{3][6]) ,1%! 100 nﬂg_a]q‘g__q] g_‘q_} }_ﬂ)g E."«."J ag

: Chack vhethar the part iz ewply in lesder pailet
: Eapty feeder 3 pallat in out-buffer

: Robot 3 idle
: Robot 3 busy {PROGRANID(3))
KSTATION 4>
: Main pallel empty
: Main pailet loading (PALID[4}}
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