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Abstract

The objective of this research was to apply the line balancing
technique for the axle assembly line of a case study plant in order to reduce
the cycle time by at least 10%. The result of the study on the shop floor
layout showed that the assembly line and all machines were intentionally
arranged for producing a single product. There were 8 operators in total
separately working at the 8 workstations. When using the average cycle time
collected from each workstation to create the Yamazumi chart, the result
indicated that the final assembly station was the bottleneck of the process
and the average cycle time of the process prior to applying the line
balancing technique was equal to 687 seconds. The results of using the ECRS
principle and line balancing technique revealed that the cycle time of the
assembly line shortens to 598 seconds, which was reduced by 89 seconds or
12.95%. The number of operators reduced to 6 and the number of
workstations reduced to 6. A comparison of the production performance
indicators before and after implementing the line balancing technique was
conducted. It was found that the production rate was increased by the

amount of 0.375 piece/man-hour from 0.625 to 1 piece/man-hour or
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increased by 60%. Meanwhile, the production efficiency was increased by
the amount of 26.21% from 49.82 to 76.03% and the balance delay of the
assembly line decreased by amount of 26.21% from 49.82 to 23.97%.

Keywords: Line balancing / Cycle time / Yamazumi chart / Bottleneck /

Production performance indicators
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NAINITUTUUTE = 2,728/(598x6)x 100 = 76.03% ajulain n1susuaunaaiuise
iulszAngameanenisanvedanen1susynouaInii 49.82% %’quﬁu 26.21%

NAUNT (3) ANNTPYLAYAINANAAVDIAILAITHAANRINITUTUUTY =
(6x598-2,728)/(6 x 598)x100 = 23.97% LﬁaLU‘%EJULﬂauﬁ’umﬂﬁqﬁyt,%ﬂam
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=

aunanaunIsUTuaNnadaagi 50.18% nuil MsUfuaugaaIu1annIsgyLdy
ANANAaYDIEENITUSENaUALlA 26.21%

M191991 3 NANISIUTHUTIBUTENI NN ULALVEINM TUSUANARaEN NG

a1du semsUSeunisu nounsuiuauna | wasmsuivauna HAANY
1 FIUIUALU (AU) 8 6 -2
2 FOULAIMIHEAR (Gunil) 687 598 -89
3 | mdimsudn @udalug 5 6 +1
4 Sasmsuan (Fusioausadilug) 0.625 1.000 +0.375
5 Fruuaa U 8 6 =
6 UszaNSnNITHER (%) 49.82 76.03 +26.21
7 NTERYLEEANANAR (%) 50.18 23.97 +26.21

dletheeng 9 Aldnnmamsiensiueznsussdiuitouwasndinisusu
aunaaIenNIsHANUYIINISTIUgY aunsaasunadnseonukansegluzuves
aN91971 3 FeaunsadieseiiudnlE adan ey (Labor productivity)
dingedu 60% Turneiidunuussuanas 25% Jeanunsnaguldinannmyes
ﬂﬁzmumsmﬁm%uagjﬁ’uszﬁ’ummamamaamamsmémﬁmaq NadnsldaIn
nsfnwilaenadesiunanisdnuiluamuisedu q Aieatestunisliisusuauns
ansudnlugnavnssusie 1 1y graiunssudabulded (5] graivnssy
UseneugunsaiBidnnseting [6] granvinssuusenautudiueiueud [7] 1Hus

saluazasy

NNTANYINTEUIUNITHARNAITUA BB SINUNTAAN¥INUININITIN
aunan1sHARNU aensUsEneukaziaosinaiauagninadesdniulily
MsnAnNART iR Tauausi 8 aulnsueniuvimiiussdegluaanidonily
amemsUszneudnnu 8 anil Wethdeyasounansufiinuveusazaniiln
uldadraunugil Yamazumi iiodiasgsiuseansnmuesanenisndn wuin sou
namsHanvesliazaninuliaunafuaiuldesudniau Tasaandauuszneu
an1netuABYINTRINTZUIUNIHER UazTauLAINIIHEANaUINN1TInaNnanIs
HAREWINAY 687 Fu

AMenFRNNslEnann1s ECRS wazinaianisdnauna wuidl nseuIuns
wAnSlseUnaINITNAAYNTY 598 Funit Feanadld 89 AunfinTouszun 12.95%
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Srunuannuivde 6 annildsanas 2 annil wiazandeudiadddaunuaniio
agnilinu Tngduruaunuanas 2 auluvdoaunu 6 au Tuduvesaduiived
AUITAULVRINTETUIUASHARNGINITUSUaNnaLUSouWguiunoun1sUsuauna
annsoaguléh Smsmandmfinduainiy 0.625 Fuseaustedilug Wy 1 Sudeau
siodalus Inewfisdu 0.375 Fudenusedilus nioAnduiesay 60 UssAninm
anen1sHAANTUINAY 49.82% U 76.03% lnewfiugatu 26.21% nisgnyde
ANUANAGANAIINFY 49.82% LWRD 23.97% laganad 26.21%

ogdlsfinny maasuiildannisidesuilidulueansdAnuivosatenis
UsznouUseinnudnAngiiiien (Single-model assembly line) 11u3Fufinas
fuiusuifievensveunnvesnisussgndlienumaiianisdnauga fe n1svene
Tunaaen1sUsznaundndaginay (Mixed-model assembly line) Lag@1unns
UsgnouUsztnunarandniudg (Multi-model assembly line) Weswnaienis
Usznoundndusinauiazaianisusenaunatenandausisznuiiulalugnainnssy
nawamluuenmiiornlugnaminssunisnantud ueueus [8,9] naUssgnild
sumadanmsinaunatuaisnisusznouiaesUssinndanaagfunsomyuill
s hefuuszansnmlunmagramnniigaumiity widheanduyu
nawdnudeiuildiausslonifulueansdfnvivesasnisusenauussian
W 9LAEN
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