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ABSTRACT

This paper presents a similarity coefficient based approach to the problem of machine-part
grouping for cellular manufacturing. The method uses relevant production data such as part
type, production volume, routing sequence to make machine cells and part families for cell
formation. A new similarity coefficient using weighted factors is introduced and an algorithm
for formation of machine cells and part families is developed. A comparative study of two
similarity coefficients - Gupta and seifoddini’s method and proposed method - is conducted. A

software program using TURBO C has been developed to verify the implementation.
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Table 1. Quantity for each part

Part no. 1 2 3 4 5 6 7 8 9 10 11
Quantity | 22 395 993 27 23 324 723 68 657 93 675
Table 2. Routings for each part Table 3. Machine - part matrix

Part Routing 00101000001

no, sequence 00100110100

11011010100

1 4 3 3 5 6 11010000001

2 3 4 4 10001000100

3 1 2 10000001011

4 3 4 00001101001

5 1 6 3 7

6 2 7 Row = machine

7 2 3 Column = part

8 6 7

9 5 2 3
10 6
11 4 6 1 7
Table 4. Similarity coefficient matrix

0.00 0.21 0.06 0.08 0.10 0.17 0.28

0.21 0.00 0.30 0.00 0.17 0.00 0.11

0.06 0.30 0.00 0.27 0.26 0.06 0.06

0.08 0.00 0.27 0.00 0.08 0.25 0.07

0.10 0.17 0.26 0.08 0.00 0.09 0.08

0.17 0.00 0.06 0.25 0.09 0.00 0.18

0.28 0.11 0.06 0.07 0.08 0.18 0.00

Weight factor of Commonality coef. = 0.5
Weight factor of Material handling coef.= 0.5
Row and column = machine

Table 5. Results of cell formation Table 6. Solution of cell formation
Cell machine part
no. cell family 11000000 001
0111,0000 001
1 1 7 3568
2 235 24789 1010{0011{000
3 46 110 11 0100/1111]100
01000001100
No. of cell = 3
0000 1100|101
0001 0000} 111

Row = machine
Column = part
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Table 7. Comparison of two algorithms based on the
minimum quantity of intercellular movements

The number of cells
Size | Algorithm 2 3 4 5 6 7 8
7 x 11 PA 523 2008 2764
GSA 1544 2067 3712
8 x 12 PA 424 435 807
GSA 424 435 807
8 x 20 PA 338 675 917
GSA 591 675 2086
9 x 19 PA 502 %2925 %3079 %3161
GSA 502 656 1339 2696
10 x 8 PA 0 1266 2171 2532
GSA 0 1852 3662 4384
10 x 20 PA 11 354 661 744
GSA 11 354 661 781
11 x 22 PA 2155 2322 2634 3877
GSA 3480 6399 6521 6761
11 x 22 PA 146 898 918 1042
GSA 146 921 941 1042
12 x 12 PA 0 402 471 471 901
GSA 0 290 1709 3986 4055
12 x 12 PA 0 37 293 %934 1342
GSA 0 37 293 352 365
12 x 12 PA 902 925 995 1198 1530
GSA 1067 2177 2200 2235 2438
13 x 17 PA 812 1610 2584 %2852 +2877
GSA 946 1920 2584 2609 2667
13 x 25 PA 1312 2654 4099 4171 5424
GSA 2198 3564 4302 4374 5627
14 x 24 PA *1743 %3592 5317 +5665 5961 6230
GSA 843 2778 4644 5661 5980 6249
15 x 30 PA 691 778 2270 2955 4784 5371
GSA 1736 2509 8135 10694 10781 11445
16 x 30 PA 346 *3197 6682 9457 9484 *9542 +10160
GSA 346 3055 6829 6856 6914 7532 8267
16 x 43 PA 7319 13536 *19895 20803 21994 24640 x26023
GSA 12209 17591 19127 21946 23278 25152 25700
20 x 35 PA 4888 8705 15643 21919 22642 23237 25056
GSA 13464 16196 20150 25663 26420 127581 28862
24 x 40 PA 507 5319 8295 9869 12133 12978 17753
GSA S111 14782 18099 19774 19947 20437 20800
30 x 41 PA *13052 19984 22333 32974 37298 38364 42554
GSA 7829 24055 32002 35424 38068 40295 42698

Size : (No. of machines ) x (No. of parts)

PA : Proposed algorithm

GSA : Gupta & seifoddini’s algorithm

* © The value which is worse than that of Gupta & seifoddini
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