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A study on the interactive approach for the system layout design

of Flexible manufacturing cell

Kim-Jang Hyung* Lee-Bong Jin**

ABSTRACT

The problems concerning FMC (Flexible manufacturing cell) system layout
were treated in this paper.

In fact, there being no clear definition about FMS ( Flexible manufacturing
system), it could be treated as the system adopting flexible-automation and
FMS has been improving as a form of parts machining system.

It was thought that the problems of combination of machine tool groups
and parts family were important.

Parts family and machine tool groups were made up by means of multivariate
analysis and the minimum transfer concept using correlation coefficient (o).

And FMC system was layout by directional graph according to the FMS

classifications.
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5 RgF Aot olF HAHEG ADAG prt
A B C€C D E F 6 H I J
502540157515352025852045501020
11.0 5.0 5.0 22.0
2.0 2.0 2.0 2.0
5.0 4.0 3.0 2.0
23.0 8.0 11.0
4.0 1.0 3.0
8.0 2.0 4.0
5.0 12. 9.
2,0 2.0 3.0
£.0 5. 3.
12.0 6.0
2.0 3.0
1.0 2.0
7.0 7.0 3.0
1.0 2.0 1.0
4.0 7.0 4.0
8.0 5.0 .
1.0 2.0 1.0
2.0 3.0 4.
12. £.0 7.0
2.0 3.0 2.0
1. 3. 5.0
7.0 14.0 9.
2.0 2.0 2.0
2.0 4.0 3. |
11. 6.0 !
3.0 2.0 ‘
EN 4. !
12.0 12, 14.0
2.0 4.0 3.0 !
2.0 3. 6.0 !
9.0 11.0
3. 2.0
1.0 5.0
11, 8.
2.0 3.0
2.0 4.
16.0 13.0 12. 11.0
2.0 2.0 3.0 3.0
6.0 5.0 3.0 4.0
12.0 13.0
2.0 3.0
3.0 4.0
16.0 13.0
3.0 3.0
4.0 3.0
Fig. 3. Parts Information of Example ] .
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TOCL SEQUENCE
FAMILY [ B C 0 E F G H I J
1. 50 MT MT MT MT
2. 25 MT MT MT
3. 40 MT MT »T
4. 15 MT MT
5. 15 MT MT MT
6. 15 MT MT MT
7. 35 MT MT MT
3. 20 MT v 1 MT
9. 25 MT ¥T
10. 85 MT MT MT
11. 20 MT MT
12. 45 MT MT
13, 50 MT MT MT AT
14. 10 MT MT
15. 2¢C MT MT
(a) Corresponded Matrix
TJCOL SEQUENCE
‘FAMILY G F z I J H A c 2 C
11. 20 MT MT
8. 20 MT MT MT
2. 25 MT MT MT
4. 15 MT MT
15. 20 MT MT
12. 45 MT MT
6. 15 MT MT MT
3. 40 MT MT MT
14. 19 MT MT
9. 25 MT MT
7. 25 MT MT
5. 75 MT MT MT
13. 50 MT MT MT MT
1. 50 MT MT kil MT
10. 85 MT MY MT
(b) Structured Matcrix
Fig. 4. Corresponded matrix and Structured matrix
of Parts and machine tool
Qdome celldS AA sl o) S fHifgraph 2wl Fig, 9 9 ol fHiRg 2 9o},
2 el o] FMC System layout& 4 3}of
A 3 C D < F G H I J
50254015751525202585204550102¢C
17.0 15.0 12.0 27.0
34.0 13.0 18.0
1€.0 17.0 16.0
10.0 10.0 1C.C
13.¢C 1.0 17.0 16.0
17.C 18.0 1£.0
12.0 12.0 16.0 311.0 11.C
15.0 17.0 15.0
18.¢ 16.C 15.0
18.0 18.C 15.0
2440 17.0
17.0 17.0 24.0
17.0 16.0
18.0 17.0 16.0
1€.0 16.0
Fig. 5. Parts Information of Example 2,
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TCCL SEQLEMNCE
LY A 3 c D g F 5 H 1 J
50 MT  MT ¥T MT
25 : MT M1 NMT
%0 MT MT
15 MT MY MT
75 MT MT MT MT
15 NT MT “T
25 MT MT MT MT MT
20 MT MT MT
25 MT MT MT
35 MT ¥T MT
290 MT MT
45 MT MT MT
50 MT M
10 “1 MT hatl
20 AT
(a) Corresponded Matrix
TCCL SEQUINCE
LY J 1 H F G E C ) A C
50 M7 MT
40 MT AT MT
10 MT MT MT
20 MT MY
75 MT MT MT MT
15 MT MT MT
35 MY MT N7
25 MT MY M1
2S MT MT M7
3¢ MT MT
35 MT  MT  MT M1 MT
15 MT MT MT
30 uT MT M7
59 VT MT  MT MT
45 MT O MT MY

(b) Sturctured Matrix

Fig, 6. Corresponded matrix and Structured matrix
of parts and machine tool

EFE =] <]
E_ [1_]][8_0]

{a) Layout of example I.

TFTT 1 JJ

(IJUU Sixalivy
] < ] 5]

(b) Layout of example 2.

Fig. 7. Manufacturing System Layout
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{/ABC,NO,TP, TC,TK

I=1,15
J=1,10 [=0
TB(L,J)=TP{L,J)+TC(L J}+TK(L,]) M=1,10
J=1,M
[=1,15
I=1,10 I=1l=1
LL(D+LLM+TB(, ) I
A(D)=C(M,])
J=1,10 T
[=1,15 1
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BJ(J)=BJ(J)+NO(I*TB(L,J) 1Z=10
JOBN=2
K=1,10 I
[=1,15
EIGRS(A,N,JOBN,D,Z,IZ,WK,IER)
BK(K)=BK(K)+NO(I*TBI(L,J)
K=1,10
7=1,10 <
ETNE D(1)<0.999

SUMI(K, J)=SUMI(K, ]}+NO(1)/

KNT=I-1
LL()*TB(I,K)*TB(1, })

I
1

C(K, J)=SUMIK, ]}/
((BK(K)*BJ(J))**0.5

T

O
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JKNT M=KNT-2,KNT

1
:L_IQ_______.{ =115

- BK

U(M,K)=ZZ(M,K)/SORT(BK) NTAB(M, [)=1000+[
M=1,KNT NOTAB(M, 1)=NO(1)
=1,15 NUM(M, D)=
R=1.10

M=KNT-2,KNT
SIGMA(M,1)=SIGMA(M, )+ L5
TB(LK) *U(M,K)

VIM,1}#0.0

R yes
VM, 1)=SIGMA(M, [)/LL(1)
J V{M,1}=-9.999
)
K=0 M-RNT-ZRNT ]
M=KNT-2,KNT =L
- ! k+i+1,15
VIMLD) = VIMK)

yes

=KNT-2,KNT
=1,15

~|=Z

—— no
<V(M,K)#-9.999

AL

yes\

V(M,K)=0.0
i=1,KNT t________j
1=1,10

<

MTAB(M, ]}=1000+)

M=KNT-2,KNT
J=1,10

UM, J)#0.0
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VTAB(I)=V(KNT,])

M=KNT-2,KNT NTAB1(I}=1000+{
NOTAB1(1)=NO(l)
NUMI(D)=IVTAB(I)

J=1,10

yes
1=1,14
K=1,15
M=KNT-2,KNT N
=1,10 i /\
y ——<VTAB(J) = VTABI(K)
yes
MTABI{I)=MTAB(M, J)
UM, J1#-9.999 10
] ' SORT
@ J=1.9 999
M=KNT-2,KNT K=)+1,10
NoMe1,KNT
} UTAB(]) = UTAB(K)>
I'no
L
=T,15 —
1=1,10
)
1 :TP(I,J)=0.0
yes
=0 no
R T™(L,J)= 'MT'
M=KNT-2,KNT

K=1,15

L M(I 1
vm,m@ K_{\‘
yes J=1,1
11110

I
I=le1 1 NCOL=MTAB1{J}-1000
1

NTABI1(I)=NTAB(M,K) ABC2(J)=AB
NOTAB1(I)=NOTAB(M,K) W cineow)
NUMH{I)=NUM(M,K) I=

15

RR(L,J)=RT(,NCOL)

_

Fig. 8. Detail Flow chart of Layout

26



journal of the Korean Society of Precision Engineering, Vol . 3 No., 2,

jun_,

1986

(b) Lavout of example 2.

Loading and
unloading station

@Transfer machine O Machine tool

Fig. 9 Directional Graph System Layout
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