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and Machine Cell Formation
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ABSTRACT

Group Technology (GT) is a technique for identifying and
bringing together related or similar components in a
production process in order to take advantage of their
similarities by making use of, for example, the inherent
economies of flow production methods.  The process of
identification, from large variety and total of components, of
the part families requiring similiar manufacturing operations
and forming the associated groups of machines is referred
as 'machine-component grouping'.

First part of this paper is devoted to describing a
hierarchical divisive algorithm based on graph theory to find
the natural part families. The objective is to form components
into part families such that the degree of interrelations is
high among components within the same part family and low
between components of different part families.

Second part of this paper focuses on establishing cell
design procedures. The aim is to create cells in which the
most expensive and important machines-called key machine
- have a reasonably high utilization and the machines should
be allocated to minimize the intercell movement of machine
loads. To fulfil the above objectives, 0-1 integer pro-
gramming model is developed and the solution procedures
are found.

Next an attempt is made to test the feasibillty of of the
proposed method.

the literature are chosen and the results are briefly showed.

Several different problems appearing in
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Tablel. An example of machine-component matrix
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Table3. Basic data for machine allocation

P

Compo- 12 111111 111
nent k 3467802893 4679115025 MM
2 1028 781715 26 4
Machine 4 22 63 51 32 46 46 46 7
type 7 249 7201439 12 7 3
8 42104825436 ' 5
] 1 74 57421810423351 730 9
3 265628 1653 814 26 49 7
[ 40 b2} 022605 6
5 53 24 1138151838 6
[ 32321 12123222331213
504772587104412157
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Table4. Gross and net machine loads for each part family
Part family
{3,4,6,7,18,20} (2.8.9,13.14. (1,5,10,12,15}
16,1719 11}
K WML G, GML/T, WMo, Gy GMLeyT, N, GHL., GMLLJT,
2 1.04 4327 514 2.5 1300 1352 0.6
Machine 4 1.05 9322 9788  4.89 2008 2214 1.30
type 7 L07 3973 451 2.13 6% 6% 0.35 22 207 0.12
8 1.07 7823 &7 4.16
i 1 1.07 4378 4685 2.34 11680 12498 6.25
3 1.05 1768 12356 6,18
6 .00 13 17 0.07 1575 1622 0.81 8301 8350 4.28
5 1.07.348 3261 1.8 980 1049 0.52 583 6244 3.12
¥ 5 2] A €%
TableS. First allocation of machines
Part family
13,4,6,7,18,201 {2,8,9.13,14, {1,5,10,12,15)
16,17,19,11)
(Gl /T) (RL/T,) GHLy/T,)
M, (BT (0T (6T - (0M/T] (O /T mm.,/r,
: 4 2 0.5 0 0.68
Machine 4 7 4 0.89 1 0.16
e 7 3 2 0.13 0 0.35 0. 0.12
8 5 4 0.16
j 1o 2 0.4 6 0.2
37 6 0.18
5 6 0 0.07 ) 0.8 4 0.28
5 6 1 0.63 0 0.52 ) 6.12
6 3% 7IA w3
Tablel. Final allocation of machines
Part family .
{3,4.6,7.18,20} {2,8,9,13,14, (1,5,10,12,15}
AR 16,17,19,11}
2 4 2+1 0+1
Machine 4 7 4+1 1+1
type 7 3 2 0+1
8 § 4+1
5 109 2+1 ’ 6
3 7 6+1
6 6 0+1 4+1
5 & 1+1 0+1 3
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