4 a a d A a A @ a ata a A
‘%ﬁmmmuwuﬁ ﬂ'liLWiJﬂigﬁVl‘ﬁﬂ'lWﬂ'lii]@@'ﬁNﬂ1ﬁwaﬁiﬂﬂ'3%aﬁ]iﬁ@]ﬂuﬁg
9
l,‘VlﬂLlﬂﬂ"lﬁﬁt],1ﬁf’NLlf]J”LI{I‘Elluﬂ"lslu@‘@]ﬁ"lﬁﬂﬁﬁuﬂﬁzﬂ’t’)‘]JGIfuﬁ'Ju

ad a d
IRNNIDUNT

Y A a o da o 4
A1 UNANMAITNY DUAZ WA
Sayan NNTIUMAATUMT NG (IAINTINYANINNIT)
Y d v Ao aa
AN sNM NS INeNHNUS HeLAs. duATy Fgniaall  Usgsiunssums
4
Hel.A3.0350Wa aynnla NTTUNS
HALAT. AT AasiuTand NFTUMST
U |l
unAage

9

Ay AA o s A A a 9 a
NUITBHN IR sz aeAiieann AR IANAD U IUNITNUNUNMIHAAAIUNATANTT
o Y Ay o W a A d'o Y a =l
tavsllyraznIsiadnumInaa iz aunm Innalauue sz Ul (Makespan) 1
ANAIT NS UMTHAALHGIDTYHABBY (Flex Cable Circuit) 1UATZUIUMINAATUAD I Y
Aa A 4 9 " A Y A A A
YBIMEMINAA NIV 2 AU pguauaaman aymnny A AuAaIANADUYBIIA
danuanmsnuwumssaaifisuiumsaasaininniidesas 20 27 $211u9) uagilym
mssadrduanundelifanumuzay ildnanaienutazmssenesnisedns luusas
= a |l 9 a = d' a‘;
gt ldwwaldnatanuvesssuviiszeznaienuiu (Taomas 137 $11u9)
msaannuamanasnlumMINwrumMIHan Tagimsiau U aeImInaade
Tilsunsueiiu uagnadouANNgNABIYBILLLTIABIAIIMINATOUANNATIY nfSouifiey
a a a o a o t4 { Y § o
natanuninmskansanunaanunnuuuiiaesaaIumsal NTzAUANNTENY 95%
[} [ v o W A { 4 A - '
fnSumsIagnumsHannmRizay iWesnnnszuiumswantuuuy lvadeu (Flowshop)
o v o W a I % o {
anvuzvesilymlumsiagwumsnaaiunuy NP-Hard F3msmsinouivinzauazen
9 Av A Ya v o w a a aAa ad A 4
wnazlsnainy lumseden1HITMIIMAVNULLUEITAAN 4 ITAD 1) WIANDT 2)
Qﬂ(gh 3) HAed (Campbell, Dudek and Smith) #ag 4) HFMECA (Hybrid Flowshop under
Machine Eligibility Constraint Algorithm) 1Se1ReUAUMIIASIA VULV UANINONIIT NS
v o w d‘ d! Y a
adauNuNZaua Iinadenuvesseuuanas
1 F4
HAN5 3N ML UTIaesaToe I MINwRUMIKAATiANYNAD NI
TasausnannuARIANao U lUMTNUHUMTNAANNAN 19.37% 1Haotfied 3.60% Las
1A v o w a o A, I A v o w 1
WUIMTMIIARIAUMIHAAVOINIAWOS  UazI5¥99 HFMECA 1Wudsmsiaaiauaiui

mzandmsumInaasisanattlaau lauinnin 7 s luansesosay 5.32



Thesis Title Efficiency Improvement of Scheduling Using Heuristic Method

and Simulation Technique in Electronic Assemblies Industry

Production
Author Miss Sivarak Intawong
Degree Master of Engineering (Industrial Engineering)

Thesis Advisory Committee  Assisstant Professor Dr. Suntichai Shevasuthisilp Chairperson
Assisstant Professor Dr. Uttapol Smutkubt Member

Assisstant Professor Dr. Wichai Chattinnawat Member

ABSTRACT

The objective of this research is to reduce the makespan error in production planning by
providing a proper sequencing process which will lead to the decreasing of overall processing
time, or makespan. The company selected as a case study is involved in flowshop manufacturing
of flex cable circuit, with full plate production using a two-sided assembly line as part of roll-to-
roll processing. The problem encountered was more than 20% error (27 hours) in job completion
between production planning and real production. Improper job sequencing caused idle time and a
long wait for the machine in the manufacturing station, which resulted in a long makespan time
(average 137 hours).

Developing a model by using Arena simulation can reduce the makespan error in
production planning. The model is validated by using hypothesis testing, comparing makespan of
real production and makespan of simulation at a 95% significance level. The production line is
flowshop manufacturing, which presents a non-polynomial hard problem that is difficult to solve.
Four heuristic scheduling methods — Palmer, Gupta, CDS (Campbell, Dudek and Smith) and
HFMECA (Hybrid Flowshop under Machine Eligibility Constraint Algorithm) — are used to
compare with the preprocess scheduling, in order to provide a proper scheduling method and a
minimum makespan.

The results showed that the simulation technique improved production planning by
reducing the error rate from 19.37% to 3.60%. Moreover, the Palmer and the HFMECA were the

proper scheduling methods for providing the reduction in makespan more than 7 hours (5.32%).



