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A Study on the Configuration of Assembly System using Building Blocks

I. Y. Lee (Mechanical Eng. Dept., SKK1T), M. Kang (Mechanical Eng. Dept., SKKU)

ABSTRACT

Dezign of manufacturing system iz a very complicated and tricky process. Since no efficient method has been known, yet 1t

has been mainly done based on experience and heuristics. BEven mostly used simulation approachss can only evaluate the

performance of an already configured systerm, but cannot provide a help to configurs or reconfigurs a manufacturing systerm.

An efficient way to (re-jconfigure manufacturing systems might be to use building blocks of a manufacturing system in the

gimilar manner the recent products are configured based on modular principle. In thiz paper, the concept of 2 building block

and its reprezentation method are described. An example of azzgembly system configuration 1z also given.

Key Words
Configuration{ 74d)

1 A&

A2 Ra/ds olgg 24 Ax AFER
kel 714 AFAE HAEFET T EHEIHT gl
k. 53] AF HAA 71FH RES Y
primitive functions FA|7]H Z]lojdaut H o=
o Z2 3] EEd diggich J14 AF 24
9] Hg DAAME @A AFA g 2430 4
Tapddl gk AF HAAE 87E BFAA =
primitive function® 2218 BFAF e RES MY
sl CAD Al2®E ALg3led RES UE 2 2%
oz AEFS dA%} =3 AFE REZA
E2Hge=zHq 2PTAE o] d 7 Aot olgd
Zol AF dAA RalgEE Algsle A Zo
ibrmele] §42 REZ FHID 0B 2%
sled giradS dAg ¢ ok

A9N2E 248 RES TEHDA HE =Y
9 gfez B ERAME 9389 AdE 4%
A% dgzdes 749 A2mE AR 9
e ANAaEE Bl =E glojol gl

§]’ T
ot AgEgez FAHE Aad2 3 849

Azsemnbly system(Z Y A 228, Building block{& 2

64

22}, Building block library( H £ 2lo]B 2] a]),

of o} A&stA AFdd ¢ ook HEE 44

88 Hdsln, ddgd dEE=E FHHo= =
gt Hgo] TR ok s, P E¥E2 2
BEE olBgld HFAEANI 287 A5l

oAl 4A AEE T de ArPEAE Ao

2. WEEE 7

deg 882 Aitas AAS slEfle AH]
resource®t resource’t THY T AWE FAF FHY
process, 28] 1 resource®} procesz®l] BHEH T &HFE
AL constraint® EFECE’ =, slute] AP EH
2 od 2L FHSY] HH odFd 2HA 2
A Algd duel I&2ASS WESD ot

Fig. 1 = A9 Eds Tl 2452 HoAF
Resource WP EHES F43E ficoln HEE
H 3 “has a7 HA S’AL dedds fdint 1‘r?ﬂ
o]t} Process®t T E —., constraint®} HH
9] BAE “has 27 BAA glon Adick

B} A48 =9 resource type©] ZHE2]

=2
= "1
Hess 1
AgEd



AA AH]2] resourcet REO|D EE = T o
2E 715% end effector24 5 o] 2FEE
2R 24 A2 3 A= J=2E v BYE
oz B £ 9tk Welding, loadingfunloading
sealingd o] ZHRo] T3 715F processs 3
7217 917 Wi HE 2 process7 Foh
BAE ozt A8 889 T8989 resourss%)
procesz7F 7Rl & F2 el W &2 2] constraint
7} "ol resourceEEY] FE2Ho=R 22 E
i 2 £2 £447% 2 £4d39 4
g2 olRejd 5 g7 2o BEAR constraint
7t "ok process EH Y] FERALZE FAHY T4
W MERA A constraint?t d = 91k =3I S}
2] resource?t 7] 7}A] process® THH F 91
B} 8] processt o12] FFA] resourcer} HHF AT
7} 910, resourcs®} process W] FE&xzHdS0] 9
7] &4 rEgOUrcs, Process, constraint® Zz} A=
ook g4 ¢lch Resource, process, conatraint A
A2 48250l “has a7 BA A ol AP EH S
ol B3, o|"HA T8 o7 e g EHSe] 2
gole shte] Aoldg Fgdgtch pldARR
o8] e A oldo] moA Fute] Bles E4
a7 EHe Aelch

Line Station

1

1.

Building block
-building block name
-resource type
-process name

Process
-Process 1D

Resource
-resource D 1

1.7 1.* 1.*

Constraint

0

Fig. 1 Object model for manufacturing system components
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Fig. 2 An ezample of building block representation

3. WEEEE 0|8E AlAH 74

Fig.32 U8 E3 22 FA4g A& HLAHE
AdHes ZHstn ot 27] A& A= EF
=8 slelEEERE 1, 2,3, 4, 5 ¥
Agtol Fdd Alasgolnt oA AFEHIT 3
HoAlade] aatge] HER lste] AlxE T
Aol Hast 3ad Ag, Aadas H8 gle 2
HEYS Heln Hag dEE8 s U EH
Beigjdl dested apale) Aasls
ek AEFA FH4E A= Al
HE|Z AqdlA 2ad 958

&
=
—
=
—



R )
1w
nZ

o)

Rk E o 2

<ZJ| AN A
System A : 1@3,4, 5

1l

<M PHE AAE A1, A2, A3
System A1: 1@3, 4.5
System A2 : 1[7]3, 4,5
system A3: 1[6]3, 4, 5

[ Buikding blocks - 1,2,3,4,5,6,7,8,9]

Fig. 3 Building block concept in manufacturing system
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Table. 1 Example of building block library

building block | resource available xeoord |yeoord [zcoom
class type process
CHanR fohot handling 0 0 1
ChzsR rohot assambly 0 0 1
ChreR oot alto arcwelding 0 0 1
CSmR rohot auto spotwelding | 0 0 1
CSeaR robot auto sealing 0 0 i
ChtarR fohot auto marriaging i] i] i
CloaR robot {un-jloading 0 0 0
Chwels | manual qun | manual welding 0 0 0
Chuvels auto gun auto welding i i 4
Clab labor  J{un-loading fweldingl 0 0 0
Clig I[s] transporting 0 0 0
CFix fixture fituring 0 0 0
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Fig. 5 Configuration steps
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repetitive accuracy: 0.2 mm
masz: 1300 kg
dirgction {vector numbsr: +1)
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mesthods:
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gpot_welding()
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Fig. 6 Example of joining two building blocks
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Fig. 7 Bxample of an automotive body welding line
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