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A System for the Design of Manufacturing Cells

Chi-ung Moon - Sang-vong Yi

cells.

{Abstract}
The purpose of this paper is to develop a procedure and a system for the design of manufacturing
First, a procedure is developed to create machine cells, to identify part families and to allocate

part families to machine cells so that the intercellular movement of part is minimized.

Next, a system for solving this procedure is developed and an application example is demonstrated.
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Pl | P2 | P3 | P4 | P5 | P6 | 7
Ml 1 1 1
M2 1 1 1 1
M3 1 1 1 * *
M4 1 1 1
M5 * * . 1 1
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IF Cell Size = X AND Max{ S 4] { /1
THEN Cell C; is Completed AND Find Next Cell (.

"GP ST AL A =1 AND n( M) > al My
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MACHINE \ PART| 1234567891011 12 13 14 15 16 17 18 13 20
M 11 11 1 1 1 1 1 1
M2 11 11 1 1 1
M3 1 11 1 11 11 1
M4 11 11 1 1 I
u5 ] 11 1 1 1 1
W6 1 1 1 1 1 1 1
M7 11 11 11 1 ]
M8 11 11 1 1

(32 @) 7IH-RE JIBEE

Ml = { P2, P3,P8,F9,PL1,P13,P14,P16, P17, P19 }
M2 = { P3, P4, P6,P7, P14, P18,P20 }

M3 = { P2,P8,F9, P11,P13, P14, P16, P17, P19}

M4 = { P3,P4,P6, P7,F10, P18, P20}

M5 = { Pl1,P5, PG, P10, P12, P15,F17}

M6 = { P1,P5,P9, P10, P12, F15, P20 }

M7 = { P3,P4,P8, P7,P11,P12 P18, P20 }

MB = § P3, P4, P8, P7, P18, P20}

M3 =

F10 - Help F1 - Data Input F2 - Cell Formation Esc - Escape

(08 ) 7|AH-8E 7I3EEe ¢y EE

M M2 M3 M4 -

Ml - 277 1.00 1/7
M2 - /7 8/7
M4 -
Mo

M6

M7

M8

M5

/7 1/7 2/7 1/6
1/7 1/7 6/7 1.00
M3 - 0.60 1/7 1/7 /8 0.00
2/7 2/ 67 1.00

MG M7 M8

57 2/7 1/6
- 2/7 1/6
- 1.00
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TS He% M1 199 3

Iteration 1 :
#2 Maximum S1j = 1.00

P8,P9,Pl11,P13, P14, P16,P17,P19 }

={M , M3}
= 0 001,1,0,1,0,1,1,0,1,1,0,1.0}

]

Continue ....7 { Y/N} ¥

Iteration 2 :
#% Maximum Sij = 1.00

= { M2, M8} = { P3,P4,P6 P7, Pl4,P18, P20 }
={0,0,1,1,9,1,1,0,0,0,0,0,0,1,0,0,0,1,0,1}
“Continue ....7 { Y/N} y

fteration 3
#% Maximum Sij = 0,86

={C2, 4} ={P3P4,Ps P7, P10, P14, Fi8, P20 }
={0,0,1,1,0,1,1,0,0,1,0,¢,0,1,0,0,0,1,0,1}
Continue ....7 { Y/N} ¥y

Iteration 4 :
## Maximum Sij = 0.75

= {C3, M7 } = { P3,P4, P§,P7,P10,P11,F12,Pl4,P18,P20 }
= {0,0,1,1,0,1,1,0,0,1,1,1,0,1,0,0,0,1,0,1}

Continue ....7? { Y/N} vy
Iteration 5 :
# Maximum Sij = 0.71
={ M6, M6 } = { Pl,P5,P6,P9,P10, P12, P15,P17, P20 }
= {1,0,0,0,1,1,0,0,1,1.0,1,0,0,1,0,1,0,0,1}

Can Not Continue ...

F10 - Help F1 - Data Input F2 - Cell Formation Fsc ~ Escape

(3% 7) sDMCH] A&td MA 2bH




BAE, o4 A0 4AE 9 A2 %

Cl1 =

C4 =1{M2, M8,
CH =

GCI = 85.25 %
GE = 85,25 %

Can Not Continue ...

{M1, M3} ={P2P3 P8 P9 PIl, P13 P14, P16 P17,P19 }

M4 , M7 } = { P3,P4,P6 P7, P10, P11, P12, P14, P18, P20 }
{ ¥ , M6 } = { P1,P5,P6,P9,F10,P12, P15,P17, P20 }

F10 - Help F1 - Data Input

F2 - Cell Formation

Esc - Escape

(1% 8y SDMCY 2T MM 7o ZHu

7} 37}

AAE Y HrlE A8 7€ dFE s e
gtk vE Gge AAE dAe M AFEA
R} s Aar|g /& d7Y 4378 Fdst
=2 A4}, 2 At (B Dol Eeith

2N

(E 1 7IE AFdnee| Hm

A gE | S EF Algorithm GCI(%) | GE(%) |
AtE i 8913 | 8368
> 18 ALC g2y &1} 84.72 | 8210
Atd why 8525 | 8.25
8 0 ROC 309 7868 | 69.56
Chandrasekharan[ 4 ] 8525 | 8.25
At H 7858 | 4897
¢ 16 42 ROC & 7143 | 4523
Seifoddini[ 12] 7858 | 4877
Aty 4y 73.86 | 5113
20 % ROC 33 6471 | 3449
Boe[3] 7386 | 5113
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we Hdl FAHSE 2e JIAgES d2 A
Whe grEAQl B3-S $3 4 271e Add
T HA0 A O)FFEDS HAAZCE EF At
¥ wyel f7=Q HES Hs) AH7|E ALEE
pgaigich ARE AP degaoez FAE &
Zato] pCBRNA dA ol & 7Heditt
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