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A Manufacturing Cell Design Model and Cell Design
Support System Based on Workload

Chi Ung Moon* - Sang Yong Yi*

ABSTRACT

This paper presents a workload based model and cell design support system(CDSS) in
manufacturing cell design, The proposed model consider manufacturing factor such as ma-
chine capacity, production volume, process time, and cell size. Based on those information,

workload is calculated and according to the workload, the relationship between machine and

part is represented by the workload matrix,

To form the manufacturing cell, correlation similarity coefficient(CSC) among machines are
calculated and a pair of machines that has the highest value of CSC is assigned to a ma-
chine cell. Repeat the above steps until the desired manufacturing cells are obtained.
Finally, a cell design support system that could increase the efficiency in the application of

a proposed model is developed. The proposed model and CDSS are illustrated by a numeri-

cal example,
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Pl P2 P3 P4 P5 P6 P7T P8 MC
MI 5 0 0 7 0 0 8 0 250
M2 0 0 2 0 9 3 0 6 2400
M3 0 5 5 0 2 3 0 3 2850
Mg 8 0 0 7 0 0 9 0 3000
Ms 0 0 0 3 0 0 5 2 26000
PVi 200 190 300 260 220 250 170 240 .
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Ml 040 0.00 0.00 073 0.00 0.00 0.54 0.00
M2 0.00 0.00 025 0.00 0.83 031 0.00 0.60
M3 0.00 033 053 0.00 015 0.26 000 0.25
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(data base) (model bse)
Interface
l
A & =z

(38 4y Al2glel 7y

(1) wolet wolx @ 7]AI9 FFo AdE A
H-2F g 7NAS, A, 7149 Hewd, ¥
A 28 Aar]-§ 2390

(2) @z F wolx ¢ g HolA AAE A
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Find Next Cell C,.
(3) Interface : Ab&z9}e] Wlzha] g F3)
BFAE A4 =2 dAs4

5. X0

grh o] 71AIek 14709} F-Fol & o, ofol oy

Rule : 3 £E9 AAHE A9 e ada g9
IF Cell Size = X AND Max{S{ i/ F FRANL ARE FAT (2 5 gL
[j}on Mi & M; ZIA-5F JHEAE FEE TS
THEN Cell C: is Completed AND
1 2 3 4 5 6 7 8 9 10 11 12 13 14 MC,
M1 7 0 0 8 0 7 0 0 5 4 5 0 0 0 7000
M2 0 0 0 0 8 0 0 0 0 0 0 9 7 6 7500
M3 0 0 0 0 6 0 0 0 0 0 0 7 8 7 8000
M4 0 7 8 0 0 0 4 5 0 0 0 0 0 0 7200
M5 6 0 0 7 0 4 0 0 7 8 9 0 0 0 7200
M6 0 0 0 0 7 3 0 0 0 0 0 8 9 6 7700
M7 0 8 5 0 0 0 8 9 0 4 0 0 0 0 8000
M8 0 4 6 0 0 0 7 5 0 0 0 0 0 0 |. 7800
PV: 1200 150 150 300 180 220 240 200 140 270 240 280 160 180
(a8 5 7|H-8E 7133
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{Machine) (Part Vol.> (Process Time) (Help)
Mach, 1 7000 Part 1 200 P_T. 17
Mach. 2 7500 Part 2 150 P_T. 2 0
Mach. 3 8000 Part 3 150 P_T. 30
Mach. 4 7200 Part 4 300 P_T. 4 8
Mach, 5 7200 Part 5 180 P_.T. 50
Mach. 6 7700 Part 6 220 P_T. 6 7
Mach, 7 8000 Part 7 240 P_.T. 70
Mach. 8 7800 Part 8 200 P.T. 80
Part 9 140 P_T. 9 5
Part 10 270 P_T. 10 4
Part 11 240 P_T.11 5
Part 12 280 P_T.12 0
Part 13 160 P_T.13 0
Part 14 180 P_T.14 0
P_T.15 0
P_T.16 0
P_T.17 0
8

F1—Mach. capacity. F2~Part Volume F3—Process Time F4—Run F10—End

{712 6) CDSSS 2123t o
9y 98%F Ay key F4E F2H 2 (1) Aol A71E 308 AAsT A HA AR &
g8 (2¥ I 7 AYRsyH o] FHAH BolAd,
Ao Aa7E AR sSE 3Hol RaAed,

1 2 3 4 5 6 7 8 9 10 11 12 13 14
M1 2 0 0 .34 0 .22 0 6 .1 15 .17 0 0 0
M2 0 0 0 0 .19 0 0 0 0 0 0 34 .15 14
M3 0 0 0 0 14 0 0 0 0 0 0 2 .16 16
M4 0 .15 17 0 0 0 13 .14 0 0 0 0 0 0
M5 .17 0 0 .29 0 .12 0 0 .14 .3 3 0 0 0
M6 0 0 0 16 .09 0 0 0 0 0 29 .19 14
M7 0 .15 .09 0 0 0 24 .23 0 .14 0 0 0 0
M8 0 .08 12 0 0 0 .22 13 0 0 0 0 0 0

g 7 Ay
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71 A GOl dig AgRste oo ReAR,

M1.200.330.2200.1.15.1700 0,

M5.1700.290.1200.14.3.3000
oA BF Poll tigh Fato] & goz AR
o a2ER Co 3 B3l A8E {2000
.34 0.22 0 0.14 .30 .30 0 0 Oto] "} o71A
ZAE O 39 7IAR FEHY g (3
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HF Aol 748 w7tA Y Al Ady
AL SHE T Jdeiiw (29 8)F 2,

Input Cell Size—3

Iteration 1 :
# # Maximum CS;=5.16

Continue:----- HY/N) y

Iteration 2 :
# # Maximum CS;=3.91

Continue:+:«- NY/N)y
Iteration 3 :
## Maximum CS;=3.51
C2={M4, M8}={P2, P3, P7, P8}
Continue------ NY/N) y

Iteration 4 :
# # Maximum CS;=3.07

Continue:-++- NY/N) y

Iteration 5 :
## Maximum CSi=2.69

Can Not Continue---

C1={M1, M5}={P1, P4, P6, P9, P10, P11}
={2,0,0, .34, 0,.22, 0, 0, .14, .3, .3, 0, 0, 0}

C2={M2, M3}={P5, P12, P13, P14}
={0,0,0, .19, 0,0, 0, 0, 0, 0, .34, .16, .16}

={0, ,15, .17, 0, 0, 0, .22, .14, 0, 0, 0, 0, 0, O}

C4={C2, M6}={P5, P6, P12, P13, P14}
={0, 0,0, 0, .19, .09, 0, 0, 0, 0, 0, 0, .34, .16, .16}

C5={C3, M7}={P2, P3, P7, P8, P10}
={0, .15, .17, 0, 0, 0, .22, .23, 0, 14, O, 0, 0, O}

F10—Help F1—Data Input F2—Cell Formation Esc —Escape
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1 4 6 9 10 11 5 12 13 14 2 3 7 8 | TW; | NM;
MI .2 4 22 1 .15 .17 1.18 2
M5 17 29 .12 14 30 .3 1.32 2
M2 A9 34 15 14 0.82 1
M3 4025 16 .16 0.71 1
M6 .09 A6 .29 19 .14 0.87 1
M4 5 .17 13 .14 | 0.59 1
M8 08 12 .22 13| 0.5 1
M7 14 A5 .09 24 23| 0.8 1
TWL = 6.89
YNM=10
CFE = 96.7%
SWR = 69%
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