305 Journal of Control, Automation and Systems Engineering, Vol. 3, No. 3, June, 1997

HX| &etol 7|xst M
MArgrAlol Ao ofAl-M TMo| mEt o F
A Study on Machine-Cell Formation
in Cellular Manufacturing Based on Fuzzy Set

4 E2R 0 i
(Choon Woo Leem, Noh Sung Lee)

Abstract ' In this paper, a fuzzy set based machine-cell formation algorithm for cellular manufacturing is
presented. The fuzzy logic is employed to express the degree of appropriateness when alternative machines are
specified to process a part shape. For machine grouping, the similarity coefficient based approach is used. The
algorithm produces efficient machine cells and part families which maximize the similarity values.
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Fig. 1. Manufacturing system with three machine
cells and part families.
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Table 1. Binary machine-part incidence matrix.
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Table 2. Nonbinary machine-part incidence matrix.
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Table 3. Initial machine-part incidence matrix
machine part.
Part
Machine
P1 P2 P3 P4 P5 pP6 P7
D1 1 0 1 0.8 0 01 ] 09
D2 0 1 0.3 0 07 | 08 0
D3 03 | 07 0 0 08 | 08 0
Ml 0 0.7 0 03 | 07 0 03
M2 06 | 01 | 05 0 0 0 0.5
M3 07 | 02 | 08 | 08 | 03 0 0.7
Gl 0 1 05 0 08 | 09 0

D: Drilling machine, M: Miling machine,
G Grinding machine

® 4, 449 34,
Table 4. Operation sequence.

>3 k=
P1 D-M
P2 D-M-G
P3 D-M-G
P4 D-M
P5 D-M-G
P6 D-G
P7 D-M
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Table 5. Similarity matrix.

P1 P2 P3 P4 P5 P6 p7

D1 - 0.065 | 0.067 | 0.115 | 0410 | 0698 | 0.0%4
D2 - - 0.688 | 0410 | 0.098 | 0.145 | 0.875
D3 - - - 0438 | 0103 | 0151 | 0.657
Ml - - - - 0121 | 0250 | 0.368
M2 - - - - - 0486 | 0.140
M3 - - - - - - 0.175
Gl - - - - - - -
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Table 6. Updated machine-part incidence matrix

machine part.
Machine Part

P1 P2 P3 P4 P5 Ps P7

D1 1 0 1 08 0 01 | 09
D2,G1 0 1 05 0 08 | 09

D3 03 | 07 0 0 08 | 08 0
Ml 0 0.7 0 03 | 07 0 03
M2 06 | 01 | 05 0 0 0 05
M3 0.7 0.2 0.8 0.8 0.3 0 07

CHAl 3 :CNCY #2 622 4T
B 6ollAe] AR HE {FAE gES MEAAY, A7
E2 & 79 BAA,
k33 7. MZAD A FE.
Table 7. Updated similarity matrix.

DI | D2Gl | D3 M1 M2 M3
DI - 0094 | 0067 | 0115 | 0410 | 0698
D2,Gl - - 0657 | 0368 | 0140 | 0175
D3 - - - 0438 | 0103 | 0151
Ml - - - - 0121 | 0.250
M2 - - - - - 0.486
M3 - - - - - -

B 4:CNCS co &€& HERT CNC > ¢ old, &
A 12 74 CNC=cd ®74A o] #4& wEa

Astel ol met 27 MAU-RE AWx FPL A
MEsn A% WU-BE ANW2 PPN E 83 ol A
SEES
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Table 8 Final machine-part incidence matrix ma-

chine part.
Machine Part

P3 P1 P7 P4 P2 P5 P6
D1 1 1 09 | 08 0 01 | 09
M3 0 1 03 0 0.7 0.8 0
M2 03 | 07 0 0 08 | 08
Gl 0 0.7 0 03 | 07 0 0.3
D2 0.6 0.1 05 0 0 0 05
D3 07 | 02 | 08 | 08 | 03 0 0.7
M1 0 1 05 0 0.8 09 0
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E 9. AF A%,
Table 9. Final results.
Akl A4 BET
1 D1,M3 M2 P3,P1,P7P4
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Table 10. Routings of parts.
¥ AR
D1-M2 or D1-M3
D2-M1-G1 or D3-M1-G1
D1-M2-Gl1 or D1-M3-Gl
D1-M2 or D1-M3
D2-M1-G1 or D3-M1-Gl
D2-G1 OR D3-Gl
D1-M2 or D1-M3
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Table 11. Result of performance in nonbinary case
measure algorithm.

Algorithm
Measure Proposed
F R« BEA SAA
uzzy xoe Algorithm
NEE 48 35 33 33
SEV 25 133 114 114

o] A% Chow$ Hawaleshka?] A7} A&EATH
(111 7R Asbdde] g Azt § 129 895 o
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® 12. o]ZQl %9 HeHrt A3
Table 12. Result of performance in binary case
measure algorithm.

Algorithm
Measure A Wei & Chow & Prop?sed
Kem Hwaleshka | Algorithm
MU 0.8 08 0.76 0.76
NIM 4 4 3 3
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