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A Hierarchical Approach for Manufacturing Cell
Design and Cell Layout Planning

Jang-Hyung Kim"™ and Chi-Ung Moon"

ABSTRACT

This paper is a hierarchical approach for manufacturing cell design and cell layout planning in
flexible manufacturing environments., To solve this problem, the proposed model incorporates
relevant manufacturing factors such as workload and cell size. Based on those information, to
form the manufacturing cell, correlation similarity coefficient(CSC) between machines are
calculated and a pair of machines that has the highest value of CSC is assigned to a machine
cell. Répeat the above steps until the adequate manufacturing cells are obtained. Because the
obtained cellular structure for the manufacturing system design in the previous stage does not
give the layout of the cells on the site directly, it is important to determine the adequate cell
layout. For the cell layout planning, the adjacent relationship among cells are determined on the
basis of the degree of interference among cells which is evaluated by the volume of the
intercellular movements among cells. The relationship obtained by this procedure determines the
configuration of the cell layout. Finally, a system is developed to increase the efficiency of a

proposed model. The proposed model and system are illustrated by a numerical example.
Key words : Workload, Similarity coefficient, Manufacturing cell, Cell layout
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Table 3 Parts of intercell movement

P2 P4 Pl P3 PS5
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Table 7 Workload matrix

P | P1 P2 P3 P4 P5 P6 P7 P8 P9 PI10P11P12P13P14P15P16P17P18P19P20

M1 32 45 .23

M2 .34.13

M3 18

M4 1
M5 13 2 .07

M6 .08

M7 .36
M8 06  .06.09 A3

M10 12
M1l A7

Mi12 13

M13 .39

M14 A2 a1

.1 .06 .14

13.14.26 ' 11

M9 .13.08 .23.06

33 4 17
1 11 11
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aximum CS = 364
C1={M1,M5)={P1,P4,P6,P9,P10,P11,P19)

Iteration 2 :
Maximum CS =
C2= {M7,M10) (P? P15.P20}
Iteration 3 :
Maximum CS
C3= {Mll M13) {P5P12,P18,P19)
Iteration 4
C4= (M2,M11 M13) {P5,P6,P12,P18,P19}
Iteration 5 212
C5= {M6,M12} (P3 P14 P15,P17)
Iteration 6 :
Maximum CS =
CS—(M4,M7,M10) = {P7,P15,P16,P20}
Iteration 7 :
Maximum CS = 2.08
C7={M8M14)={P2,P4,P5,P8P12,P13Pl6)
Iteration 8 :
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Iteration 9 :
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Can Not Continue......

Fig. 3 Process of manufacturing cell design
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M P iP1 P4 P6 P9 P10 P11 P19 P5 P12 P18 P7 P15 P20 P16 P2 P8 P13 P3 P17 P14 TW; NM;
Ml 32.45.23.13.14 .14 141 2
M5 132 07.13.14 .26 .11 1.04 2
M2 13 17 3933 4 1.42 2
Ml 32 1726 32 1.07 2
Mi13 .25 .3943 51 14 1.72 2
M4 1 23 .09 0.69 1
M7 .36 .42.48 1.26 2
M10 12 1824 0.54 1
M8 .06 09 33.06 .13 .15 0.82 1
M9 .06 45.13 23 22.08.13 1.30 2
Ml4 12 42.12 11 18 0.95 1
M3 10 1811 .11 0.50 1
M6 .08.26 .12 0.46 1
Mi2 11 13.29 16 0.69 1
v WIL=
IR AT I I
CFE = 091 SWR = 0.66

Fig. 4 Final cell and performance analysis
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Table 8 Volume of intercell movement

Cl C2 C3 Cc4 C5 LU
Cl - 280 O 390 140 740
C2 280 - 0 120 100 570
C3 o 0 - 180 200 600
C4 390 120 180 - 260 480
C5 140 100 200 260 - 360
L/U 740 570 600 480 360 -
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Table 9 Relationship between cells

Cl C2 C3 ¢4 C5 LU
Cl - 6 0o 9 3 17
Cc2 6 - 0 3 2 13
C3 0 0 - 4 5 14
C4 9 3 4 - 6 11
(&) 3 2 5 6 - 8
L/U 17 13 14 11 8 -

Table 10 Requirement space of cells

no.ofcell | C1 C2 C3 C4 C5 LU

space 10 10 10 10 10 20
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Manufacturing Cell Layout Planning Systems
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Fig. 5 Result of cell layout
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