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Abstracts This paper proposes a heuristic algorithm for performing the line balancing of PCB assembly line

including multiple surface mounters efficiently.

We consider a PCB assembly line including the multiple

surface mounters armranged serially as a target system. We assume that the number of heads of surface
mounters can be changed. Also, the conveyor is assumed to move at a constant speed and have no buffer.
Considering the minimum number of machines required for the desired production rate is a discrete
nonincreasing function which is inversely proportional to the cycle time, we propose an optimization algorithm
for line balancing by using the binary search method. Also we propose an head_changing algorithm. The
algorithms are validated through the computer simulation.
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Fig. 4.1 Optimal line balancing efficiency
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Table 42 Optimal line balancing in case of “Tr/Te<Kor/Kc’
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Table 4.3 Optimal line balancing in case of ‘Kor/Kc=<Ts/Tc<Kp/Koc’
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Table 4.4 Optimal line balancing in case of ‘Te/Te>Kr/Kog’
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Table 5.1 Structure of assembly line in general case
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Table 52 Structure of assembly line in case of K=Kg¢

714 4% SM1 | SM2 | SM3 | SM4
Y8 = 0 0 1 2
autg e 2 2 2 1

¥ 53 Z2YAANY A= FAHXK=Kpd 3%
Table 53 Structure of assembly line in case of K=Kp
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Fig. 5.1 Line balancing efficiency in case of Table 5.1
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Fig. 52 Line balancing efficiency in case of Table 52
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Fig. 53 Line balancing efficiency in case of Table 5.3

e AQRWEESL BUG 2d 525 K-Ko(&, Koe-02 3%,
a9 538 KKe(%, Koc-02! 249 4L Egolth =eja
¥ A3 ANE A2 AQew Egel T fAS FUE B
4e o 4 Aok

6. 48

E mEdye =dadie & g94ARAE) Ad=e
AHE 1, 7 FALAR7IAE dFdste AulolojdEE AN
7150l flen, F7171 AR e A stel ekl g 3
2ot YA A4 27180 AT FHI Folzgle o 4
BAZ7AA BuE AJAL F F ARAD - FAAD -
o] A&7t HER 2z RBARNAN AL Ruide EAE
oEAo.

 wE2 FrARe] FolAS o 2 ARt 2E ¥W
AFFFE JAAB o) ARsted e Hie yud
BNAFE e vt FAARZRC U olagz ZAFSE)
T A& ol g3 FolAREY Y3t g wEtn @ 4
FAtelol M ol RS ALt LAPA FAPEW FnAF
g AABRES. zEn 2 FEARYIAY A=agel sesid
E 7H4dd d=ng dndEe AANSY. =3 34 B
FE 9wg ¥EY F 3}%!’\121-4 Hlo] Wte] mME o]E3
A AQPu) Bgo 2PZE AASA

2 =AM At %}"’EJ 9 e HFH RgHd¥ e
23 dTAAT. Eode] ARE T & =FoA AAR
ZdEul daeFel AAY Ha AARW HAge oY= f
AR AEE vehdg B 5 UG E2S d=ad gngy
8L T3l =€ A9 0970149 =2 AYEH 52L& 71

% B+ At

goz2 MEZH AT I B =84 AQg ¢
neEFd o FHAEvle] EAE A YLAFAAN vingo
2R AAAA ¢udF) 4ot Ad= dasiEs Add
=2

D}‘.‘a

RN |

[11 L Baybars, "A Survey of Exact Algorithms for the
Simple Assembly Line Balancing Problems”, Mgmt Sci.
vol.32, no.8, pp909-932, 1986

{21 S. T. Hackman, M. J. Magazine and T. S. Lee, "Fast,
Effective Algorithms for Simple Assembly Line Balancing
Problem”, Oper. Res. vol.37, no.G, pp916-924, 1989.

[31 F. B. Talbot and J. H. Patterson, "A Comparative
Evaluation of Heuristic Line Balancing Techniques”, Mgmt
Sci. vol.32, no.4, ppd30-454, 1986.

[4] E. M. Dar-El, "MALB - A Heuristic Technique for
Balancing Large Single-Model Assembly Lines”, AIIE Trans.
vol.5, no4, pp343-356, 1973.

[5] M. S. Magazine and T. S. Wee, "An Efficient Branch
and Bound Algorithm for an Assembly Line Balancing
Problem - Part II. Maximize the Production Rate”,
WorkingPaper 150, University of Waterloo, Department of
Management Science. 1981c.

[6] M. S. Magazine and T. S. Wee, "An Efficient Branch
and Bound Algorithm for an Assembly Line Balancing
Problem - Part I Minimize the Number of Work
Stations”,Working Paper 150, University of Waterloo,
Department of Management Science. 1981h.

[ AAA, "SHEF7)E A-eid Al ~H 9 34’—‘112}01] w3t o
T, Mgt FMAL T =, 1996

8] #HAA, o]4dd, £A, utﬂ-rl, o3, “EHAA7E A~
gl Alz®le] HA3 BF A7, FF FFAC] &3 9
E=ER Sdsted, pp719-722, 1995

1240



