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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. 1.1 Manufacturing System with Three Machine
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Table 4.3 Similarity Matrix
1
P1 P2 P3 P4 P5 P6 P7 |
D1 - | 0.065|0.067 | 0.115 | 0.410 | 0.698 0.0945
D2 - - 0.688 | 0.410 | 0.098 | 0.145 | 0.875
D3 - - - 0.438 | 0.103 | 0.151 | 0.657
Ml - - - - 0.121 1 0.250 | 0.368
M2 - - - - - 0.486 0.1401
M3 | - | - - - - - 0175
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Table 4.1 Initial Machine-Part Incidence Matrix
Machine Part
. Part
Machine 55 753 [ P4 | 75 | P6 | 7
D1 1 0 1 08 0 01 09
D2 0 0.3 07 | 08 0
D3 03 | 07 0 08 | 08 0
M1 0 0.7 0 03 | 07 0 0.3
M2 06 { 0.1 | 05 0 0 0 05
M3 07020808103 0 0.7
Gl 0 1 0.5 0 08 | 09 0 |

D: Drilling machine, M: Mlling machine,

G Grinding machine
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Table 44 Updated Machine-part Incidence Matrix
. Part
Machine 5 "5y T p3 | P4 | P5 | P6 | P7 |
D1 1o | 1t ]o8] 0 o109
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D3 | 03] 07 08 | 08 | 0
ML | 0 |07 03 | 07 0.3
M2 |06 0105 0 | O 05
M3 |07 02 08l08 03] 0 07|
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Table 46 Final Machine-part Incidence Matrix
| Part
P3 | P1 | P7 | P4
D1 1 1 09 | 08 0

M3 0 1 0.3 0 07108
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Table 4.7 Final Results

IR A rEE |
L1 DLM3M2 | P3PLP7P4
2 GLD2D3MI |  P2P5P6

HA-2EF JAU: PPN T ke T3se A A
Ak Aol ?*3513:1—% o ARAHA B2 nHE 4 Uos FH
ol glet & EW F 410 Folz LW THL uigoz F
482 7ted BEF A 2E I3

E
i

(=

B 48 RE9 A=
Table 4.8 Routings of Parts

Bz S 1
Pl D1-M2 or D1-M3 1
P D2-M1-Gl or D3-M1-Gl |
P3 D1-M2-Gl1 or D1-M3-G1 |
. P4 B D1-M2 or D1-M3
P5 D2-M1-Gl or D3-M1-Gl
P D2-G1 OR D3-Gl
. PT D1-M2 or D1-M3
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