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Message from the APIEMS President

reeringg and a wanm welcome e the pamicipons Eﬂm 15th Asin Pagitle Indsmal Engmeening
l.uuﬂ.Hﬁnlgi:mua: Sysbeme Conferenoe. Swrved in 1968, APIEMS has grovwn oo hecome the premisr
conference for ndesinal enginecsing and managenesnt syetenis in the razion with perticipents from
all arvsmd the world, The ain theme of this year conference: "Sustainghle Industrizl Sysiemns and
[ige Dt Slimngemed ™, s om abiomgd b sdddbess the balanes among acomomis ams) 1echmical devel-

eqimei, sovi | development, and envimpnmenial protection m this i changing wersd

[ coagradulate and ihank Frof, Dr. Chi-HByeck Jus the conference char, whinse leadership made this
APIEMS 2014 conference poasible Wi mre elee gradeful for the enihusiastic sppen of APIEMS

{romm the KIE and the Korea researely commneanity.

@
ipn hehove of the Ani Pactfie Indusirisl Enginsering and Masopemend Society, | wish vou s sue-

cessial comfercace with meayy thoughtiil discussions and debaies with old and new frisnds.

Prodessar Yormbs kachiivicyanukul

APIEMS Pregj A2 30y

Prodessar of Industrial & Mossfacooring Enginecring
Dreany, Scbond of Engmeering and Teehaokopgy

Asian Inibic ol Toechnolmee, THAILANT




Message from the General Chair

Welcomme o AFIEMS 2004 i Jep Ciy, n beaunine iSlamd ecansd orthe moss soh of Kores, 1§
ot grent plesgene to crganize s mnﬁfem-:ﬁmi-.'ll. ip supgenried by Korean Instipete of Indusirial
Enpimeers (BHET. APIEMS conferemces have rapidly emenpsd a5 an imgoriant form 5r sxclamie
of b and informntion phoant iese developments in the Bell of imdustrial enpnesring and man-
agemenl systems mmeng prolisiomals meatly om Asis-Pacilic coamines. APIEMS 2014 @mder-
CTHCY R c-:an'hulm-i iy aibbresss thet bopical theme: Susninahble Inchistrinl Systems and Big
Diata Munmgement Papers will represent the laest acodemie thinkmyg nnd secoessdinl case examples.
The wider andience will benefit from the knewledge and experience af leading practitiomers ansd
sondemics in this erea

The conferance seeks resesrch comribations from reserches, educatare, modelers, softwere devel-
upiers, weers and proctitisners. We hope Uhat woo enjoy participeting in ATIEMS 2014 and staving

in Jejie
Cls 6 T s

Prisfiessar Chi=Hyuck Jus

{enemal Char, ATIEMS 2014
listustrinl £ Managrement Enginsering
POSTECH. Eaonea
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* Moovoung Jung {UNIST, Korea)
« Rap Hwan Kim (Pusan Natonal Unive, Kores; President, KIE)
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v Ahdul Hakim Hnlm&r.umm:k_nnlngi Bandung, Endomesia)

+ Anthony Shun Fung Chiu {De La Salle Universaty, Philippines)

+ Baodmg L f'rﬁ;hua Liniversity, China)

» Bemard Jang (Matonal Taiwan Uni\-elw of Bclenee and Technology, Taiwan)
» C. 1 Liao (Mational Taiwon University of Science and Technology, Taiwan)
Che-Fu Chien (National Tsing Hua University, Tamvan)

o Du-Bing Tea (Yuan Ze University, Taiwan)

Erhank ozan 1@:@15@ Limiversity of Technology, Ausiralia]
Hirckazukono {Keie Universaty, Japom)

Jin Peng (Huanggang Mormal University, China)

Jiowon, Park {Seoul Mational nav., Konzaj

« Ratsuhiko Takahash { Himshima University, Tapan)
Eazuyoshi ﬁi (Kanazawa Institute of Technobogy, Japan)
Kin KW [ty Liniversity of Hong Kong, Hong Kong)
Pace fiun Wang | Natenal Tsing Hua Universty, Taiwan |

+ Min K. Chung (POSTECH, Kores)

Mitsuo Gen (Fuesy Logic Svsterns Institute, Tapai)

E L. Chang (Feng Chia Uni)

Shouyang Wan (Chinese Academy of Sciences, China)

Tag Eog Lee (KAIST, Konea)

Takashi Crvabu (Kanseowa Semryo University, Japan )
WoratasKachivichyvanukul (Asian Institute of Technelogy, Thillamd )
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» Yon-Chun O hou {National Tarwan University, Taiwan)
« Young Hiae Lee (Hanyang University, Korea)
o FalariTahi (Universits Molaysia Pahang, Malxesia)
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o [l=-Kyeong Moon {Seoul Nanonal Ly, Korea)
* Byung-In King {POSTECH, Kodca)
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o Jaewook Lee (Seool Notiomal Unive, Korea

* Hosang Jung {Inha Univ., Kores)
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* Chulung [ee (Korea Univ,, Korea)

* Yoo-5uk Hong (Seoul National Univ., Korea)
= sponsorship Chairs

« Minseok Song (UNIST, Korea)
¢ Wouwng T Kim (Pokyong Mational Univ., Kosea)
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¢ Hyuntd Cho{ MISTECH, Borea)
» Yonghui Oh (Dogjin Univ., Koren)

* Finance Chair
¢ [Dpng-Ho Lee (Haayang Univ, Korea)
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= Young fae Jang | KAIST, Roten)

* Local Arrangement Chair
« DongCheol Lee (Jeju Matienal Univ., Korsa)
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Keynote Speech

Keynote Speech |
Research Issues in Future Logistics

Oct 13 (Monday) 11:00-12:00

Room: Ramada-1

@
Chung- Yee Lee

Hing Kong Usiversity of Scienes snid Technokags, Ching

Dir. Chung=Yiee Lee = Chair Proafeson’ Cheong Ying Chan Professor of Engineenmg i the Depani-
memt af Isdusanal Empneenng & Lopistics Manggement at Hong Kong Univessiby of Science and
Teehnulopy. He served as Depariment Hand for seven yeurs (2001 - 20085, Ilﬁulw the Founding
and Currend Disector of Logistics and Supply Chain Manogenen Testinde. He i o Fellow of the
Instibute of |sdustrial Enrineers in US. and alse a Fellow nl'llmgﬁrg Avademy of Engineernng

Sctenve. Befare joining HELIST m 2000, he wis Bockwell Choir Professor in the Depestmen| of
Indhssinal Engiseering @t Texas A%k University, He workod is a plant meanager and alza bad few
years coasuling experience in Taiwan, In be pasi thiny vears he his engaged in mose than furty
reserch progects sponsoned by WEF, BGE, TTF, TEM, Motomla, ATAT Panudyme. Homs Semican
tsctar, Mortem Telecom, Martin Manetta, Hong Keng Air Cargo Termmnal, Hongkong Imema-
teamal Termanal, Philips Medical, . _ete.

M= ﬂuﬁum are in logistics and supply caadn management. scheduling and inventory manages
mert. He has pobliched more than 130 poperd in redferssd jornnls. Accordng 1o anoaricle in lnt 1,

d. Fe, (2008, which looked a1 nll gapers published in the 20 more jowmals durisg los 30 yeas
is the feld af procuction ard opersticns. management. he wios ranked b 6 ameng all researchers
wordwide in h-index

He meceived n HSHH.-: in Elsciromic Enginsenng | 1972 ond @ M5 depree im Munogement Si-
ences (19765 both from Matonal Chine-Tusg Usiversty in Topwm, He alao received & MS degree
i Inelusirial Enggigeering from Moflmsstem University | 1580 and PhD g grox in Opsrations Re-
search from Yake Ulwiversity { 19845




Keynote Speech

Keynote Speech 11
Data-Driven Decision MaKing in Manufacturing:
Lessons Learned and Future Opportunities

et 14 (Tuesday) 11:00-12:00

Room: Ramada-1

Ronald G. Askin

Anzoma State Lnveraty, LA

Rammld G, Askin, Mh. ie a0 Prolissor of [sdostral Engineering snd Dircolor of the Schsal of
Computimg, Infonsatics, and Decision Systems Engineenng 3t Arixosa Stie University. Professor
Asdan recerved s B 5. in Indm%ﬁngmrxring freen Lehiph Universty fallowed by @z LS. in
Uiperoians Beseanch and Phid in Indisimal and Sysiens Enpinssnng from fhe Casonzia Instimie of

Technalopy. He has over 3 vears of mepenence i e developmeni, seaching snid applicaton of

mectheds ar h'_l,'ﬂﬁ desgn and maolysis with particular emphasis on producton and materiol fow
systems, Ciher mienests mehede guality exsimeenng and devision analysis. He b published over
L20 jowrne] gred conferonce procecdings papers in thess oreas

ﬂ Fellow of the Instinste of Industrinl Exgineers (11E) and serves a5 Edaor-in-aChicl

of LE Trmegetions, He has served on the HE Bognd of Trisies, 3 President of the [HE Counctd

fir. Asin

of Felkras, Chair of ile Alsvciation of Chairs of Opemilkns Bocerch Diepartmenls {ACDRDY

ir of the Indusgrinl Engmeering Acsdemic Depsrment Hends (CTEATH and Presidend of the
INFORMS Masufactunag and Service Operutions Monagement Sceiery (MSO0M). He wis nlsa
Genersl Clheair of the DIE IMFORMSE Anned Confereme: His 1 of pwerds inelodes o Maticial
Scienve Fourdation Fruw& Youmg [ovestipator Awand, the Shinga Fri::u‘ur Excellence i
Mazufzctunag Research. HE Joint Publishers Beok of the Year Ancard [taice), TE Transactions on
Despn and Monefachering Best Paper Award [twice ), the Exgene L. Gl besd paper awand fam

The Engimecering Eoonemist, anel the E Trarsaciions Developmend and Applicatioss Awand




Keynote Speech

Keynote Speech 111
Big Data Management

Oct 14 (Tuesday) 13:00-14:00

Room: Ramada-1

Sungzoon Cho
Seoul Matiopal Uiniversity, Karei,

Sumgroen Chi i cumenily paodesor of Idustrial Espineering Degarmient, the direcor of Data
Miming Cemer at Secwl Moganal University fE'I'«I'IJi onid & meemder of Govemment 3.0 Cominimnes
af Korsan gevemment. He 5 on the aditorial bosrd of Intemationsl Jeurnal of Operations Reseanch
and Dnfoematian Systems and Intematicnal Joumel oF Cegnitive Bronvemics, He sereed asthe pres
yundai Motors Pyundsi Heavy Indiesidies, POSCO, Daewoo Shaphbueilding amd Merine Engineer-

img, LG Electranics, Dessan Infrecore, SK Hywix, SK Tefecommunication and C1. He adviged nine
Fhibs amd 36 Maoser students. He deaches Dota Mining snd Comemitational Intelligence ot SMU ax
sl ge nl finme. He naiival BS and M5 in Indusirial Engiooenng ot SNU. He won 2 Fulbigh
Suhalarship b ohiain Masters and PhED st University of Washmgton m Seittle, US, and Univenaty
ol Marylmd in College Park, US. respoctivehy.
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Detailed Program

lia1 Data Mining 1
Mo, (8:30-10;10
Chair Kuo-Hia 0 (Maforst Teing Hua Univensity, Tawan)

MA1-1 Tha Development 0F An Educational Socisl Metwors To Supooet Blended-Lagming in & 1
[B2R} Liversily

Mo Duphofinlsmatormal Linieershy, Wl Nam), "o Tocivemam Mabona! Universty HoCrling
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MA2 Management of Technology and Innovations 1

Beyang, 08:30-10:10

Chair: Muh-Cherng Wu {National Chise Tung University, Taiwan)
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(006} Dpash O Yoo Mondfieod Natona! Chivevaly Konoea)
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Nevla Puapds Seds, Rapacr Goen ey, oyl SunarpoFacuty of el Teolakaay,
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1143} OF BEMVIRDOMNNEMNT B
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(44 “Hiro karg Mona o Laversdy, Jopan)
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M&3 ERPE-Busimess
U, B30-10:10
Chak: Kazuhika Yasuds [Tohoks Universily, Jspan)
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MAG-Z ERF Lif# Cocla Models: An Arnctatsd Bbliciragphic Reddns 7o
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LINE BALANCING ANALYSIS FOR PRODUCT
TYPE PC-250 BIT WITH HEURISTIC METHOD
AT PT TIRTA INTIMIZU NUSANTARA

Lina Cazadl
Diepartment of Indusinal Engineering
Umiversiny of Tanvanogara, Jakaria, Indonesia
Teed @ (62) BET-A1 21U, Email @ HgoeS ymuilcom

Sivl Arivantl
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Teel: ¢t B0 1-21 36, Email @ peody setigwan 37386 amuil com

Abstruct. FT. Tma Mosuntarn Intmizue prodoces menofociuring indostrial waler pumgps. Some
pars wl the wialer puamg are preduced at FT. Intimiz Tidz Nosntan, bul there are some parts (hat
came frioan supgiers within and outside of the country . The paris that ane ready o be asembled on
the aseemdly line o od spooth ond many line sop in the assendbly process become & major
el Bomekcs he e -Cossumiing process of sscimbly process ks @ hong timne, Theefine,
to sodve this problem which ssed soveral methods of line balencing are o Kilbridge Wester
maethid, Helgeson Birnie methed, I - Wagon method, and  Moodie Yoang Metkod by time sludy
amid rw material manapemeni. The aim of these methods for assembly line is bow o redoce the
precessing ome on the assembly line, The carmemt condinien showed tha the equilibriom line
ameansed i only 6389 %, W11 % lor the balanced delay, smoothness index of 124,61, and has a
protusction capacity of only@E@ 11 units per month. After ssing e Moodie Young methed the
company nbtains the higher efbciency of B457 %, alonced delay of 1543 %%, smootimess index
off 5221, ancl increise the production capacity of 2411 unids per mongh o 2593 uwils per manth,

Keywords: Line balancing. Killbridge Wester, Helgeson Bimie, 1« Wapon, Bondie Young.
1. INTRODUCTIOMN

Method, J-Wapon Methods, and Moodie Young

Methad.
PT. Tira Intimizoo Muszntar (TINT 5 one of

the manaiscturing companics la Indoresia which is 2. LITERATUHRE STUDY

engaged n the feld of waler pumps. At the

Beginning PT, Intimizn Tirta Musanssa has been The: line baloncing method for b assignERm
preRicing wacr pump o5 (e main prodac, bt 15 relapsd 80 ach ofher work statioms B @

alter thal some kind of water pump i pnxluced o
il the needs of the peaple of adonesio and
capirt. FT. TIN stll has some prabhbems. especially
with some elements of the work station of the
assembly Hne. This hins &0 impaEet on prodcnviny is
hurnspered 2l can't meet the sales plasning Grpets.

In this ressarch, discussing and analyzmg the
halancing line an the wifer pamp type P25 BIT
at PT. Intimizu Tira Musaniasa, The goal of this
reseadid) s Pow o Dnrcass e prodiion capacity
and improve the line efficiency. In addition, it is
expected o reduce  the delay tme and  the
botileneck activities Lhat ssoour o the asse mbly Fine

ton, The methods are ssed in this soody are the
Kilbridlge  Wester Method.  Helgeson  Bimle

pronfuiction line where each stalion has a processing
tme that does mot exceed the cycle bime of each
work slutioms. In penemil, plmning for line
balancing includes efforts w achieve an an oprine
copacHy, which doss not happen i fhere |5 oo
much idle time. I is inerconnecied between the
ks asmignment and labors assdgnment. Theredone,
the activities melalionship s desonbed with a
relationship dingrams (precedence disgrams, while
the  lathnship Betwges pols §s colled  job
precedence of precedence nefwiark

Time of vach work element is ohlained from
B initial calculations of motion lime  with
ot ety test, wniforminy st and adequacy of the

data. Ohnce ihe dain is otherwise nomal, preony
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amform .:u-m:qumu.!. then caleulaie the sormuil
time froan stoncdend v of each work elemen.
Calulation of the noomal dme and siandord time as
helonw equation [ Sualakeana. 20006 |:

Nermal Time = Average Hme meisuremenetl  x
performance  riting i

Sipndand ime = Normal time {1+Alowance) (2

B Accanfing to Eusnadi (2009, the cycle time is
defined o= the time reguired o produce one wnin of
product, ia this ease determingd from the longest
process  (bottlensck), whether i b= human  or
machine work, This will desermine each medhod,
the valoe of the cycle time 0 be ohizined.

2.1 Line Baluncing

According Gaspere (KA, line halancisg 5 a
halancing  task u:ignrrl:m with work  stadion
clements in nssemhly lise to minimize the amownt
af work skation and minimize the total idle thne an
all-statbons for o cenain level of cutpat, which in
this line Dalancing the processng Ome per umi of
prosfuct at specified for each task and the sequentiol
reldionship shoukl ke considered.

1.2, Kilbridpe-Wester Heworistic Meihod

Kilbnidge-YWester = 8 method designed by

M. Kilbridge and L Wester as another approach 1o

overceme the problems of eguilibriom line [Irfan,

2010 B dhis methaosd, the performance of grouping

clemeonis inte growps thad have the sme level of

connectedaess, The steps used method Kilbridge-

Wesler are as folless:

2. Froguce the precedence  dicgram  from oee
i,

b, Grouping the precedence from el o the might
in colivimn e

¢, Umouping elements i many ways © reach the
best grouping which has o best or almaost the
sauimee Rl with the cyele time,

d. IF any elememis of work skation have no
grouping ver and the grouping tnke is less the
cycle e, conbinoe o group wilk the element
in the mext precedence.

¢, Continue the poupmg process ontil all  the
e lements ane groaped.

2.3 Helpeson-Rirnie Methad

This methed more pogular than as (e the
Rasked Pesifional-Weight Technipoe becnise this
technigne using renked 80 make group clements and
sugpested by Helpesom and Bimie [Bedwonh,
TUET]. The steps dib ihis neesisl o a5 follews
[TrFar, 2010
a, Crente i precedence diagram for each process,

b. Determine the weight of the posibon for each
element of wirk relad o be opemtion time
for the longes procsssing time  from the
hegimiing fo the rest of the slaming opendion
after operation,

t. Rank each processing element is hused on the
weight of the posigion in sep 20 Workmanship
which has the greatest welght is ploced on the
first rank.

il Dresermine the eyele time (0T

o, Select the operating clement with wimaos weight
i, ellocoed 10 a wiork siation. H sill viable, e
station (5TH =(CTy, allecare eperaticn with the
nest highest weight, bon this lecation sheald mot
make timne station CT

£ I the allocation of a stabion operating elements
make thmese OT, then e rost of the dime (CT
5Th is filled with the allocation of the operating
eloment with the grestest weight and ihe
ancddigion dosss non make ST =T,

g I the aperating element that allecated o mke
ST <CT i= mod thome, po back f0 step o,

[ 20
24, J-Wapon Method

This methid prioriti@ihe kighest nmmber of
wirk elements, where the elements of the work will
be privritzed in advance b be placed in 2 work
sation nd was followed by work clements 1l
hvw  the smallest numbss of work  elemenis
(gl lanme & Chase, $07). Here e the steps of J-
Wagon methecd:

n. Calewlate the summary of work elements from
cach operation bese on pumber of opermibon
time from procodoncs notwork

b, Rank the operoton hose on the biggest nuwisher
of pperabion time

c. Adocage the operation which has the beginming
positica froom all the procedence diagram,

il Alocads the speration o the whale datinn.

£, Alocate all ssavion which tesal processing time
nied mere than cetain O (Cvele Timel

15. Moodie Young Method

Moodiec Young meshed has two stages af
anal s, Phase (phase) of the work siation is made
by prowping mains elements of the relabionship
between woak, such methids are not rnked like
Helgeson-Bimic method. Phose nwo, o revise the
vesqlis of phase one [Drfon, 2000],

Fhase ome: Elements of warkmanship plicecd
o slCCEs Ve work stations in assemdbly lines using
Eargest-candiclule  mules.  Largest-condidate  rule
consisis of the plocement of the elemeate for the
pairpose of sedoction af fime, From hene, when (e
oo chements work are enosgh to b placed o the
statiom, wme of which with a larges nime placed first,
Puspose of placement for ench element i= i reduce
the tinge for next armngement, For example, mmrix
Findicabes precursor warkmanship of each element
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ami the mairix F wirkmanship followers for each

element foreach ssignment procedun:.

Phase pwo: In phise two. frying io distvibate
ifle gfime (idled evenly Csamel for eack stabion, The
aleges iy abep twnare a5 follows:

a. Determine the twio elemenis of the shonet and
lowrege s timez of rebalancing phase one stalon.

b, Desermine the half of differences between the
e goal value

¢, GOAL = (8T - 8T f 20 (k1]

d. Determine single element in ST, which is less
than o goal valoe and pot more  than
predersssar elemen

¢, [eseriming all the possible exchangs of 5T
with smgle cement of 5T, which refucing
ST, und get ST, will smaller than 2 x
GOAL Value.

. Perform onsite mdicated by the canclicdale with
the swallest abeolme difference beiweesn the
condidutes wish GOAL value.

g. IF there is e exchange or transfer is posible
beetrparn thee Tarpest anid emallest station. socking
exchange bhelween rank om the following work:
M {station M hos ranked the preates anwonnd of
idle gime). N-1,N-2, N-3,.. .5, 2, 1

IT exchange is nov possible, do the restrickions on

the value of GURAL and sepeat teps o w i

2.6, Line Baluncing Evaluation

Trying 1w apply the method of line balancing,
tuke a few sleps. The sieps that should bhe
performed i ncluce:

a, Collecs datn about the sarget ootpol production
vuih duay amd working hour per day,

b Collect data aboud jobs, number or production,
wirking fime foreoch element in prodoction

c. Muke the network of febric cutbing, sewing and
packing

d. Calembans fhae evele tivie with below siguntion:

Working hoor per year (s2ennd)
Demsand per year [pes

CT {4

e, Coloulake the minimal namber of work elements
(M with ecuabion:

Tl vt off sy ebetrmnl s o]
g epcln Dhssier [ oc el |

5]

I, Appdviee cock Noe fnbeice mechod, tese free
metfnly are wsed sach ox Kilbeldpes Wesler
Heurimie methods, Hedpeson-Birnte mechng ond
Mardie Foang metfod.

. Afwer all of e caleulation from sach method,
calculate the line efficiency with squation
| Earvan, 2004]:

sl
LE_IH"I(-:‘.TINIDDH' [a]]
Which:
TH =Work elemem time -|
K =Tl number of wark ekemem
CT = Loagess cyele time

I Then cakulate the balance delay (Balmce
Delayy. Bolance Delay 5 & meassee of the
inefficiency of the resulling mjeclory of the
actunl  time  uncmploved  due fo impesfect
allecation bedween workstatione, Balance Dielay
cam be fomaulased as folloays | Basow, 20068

BD—'HH?'.'-F-- LE {7l

i. Amoothmess foader s an index  showing the
relaive emoothness of specific nssembly line
bulunsing, Furibormoe Smocthesss Indea can
e calenlated by the Formaln

Bl = L (FSlge — TR (%]

j. This calealation mesuliz will be anplyzed with

the descriptive amd the comparison with e

onginal factory comdition. S0 if can be applied

tiy i method that impmosedd s eFciescy line of
[aciory.

3 RESEARCH METHODOLOMGY

Figore 1. Rewanch Methodalogy
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4. DATA COLLECTING AND DATA
P'Hﬂ[‘li'.‘iﬁ[ﬂ['u

Adter daing the normality besl. uniformily fes,
and milequocy test of she dom then  performing
caloulations using bine helancing methods thit have
heen deremined. Here s o precedence disgram or
precedence netwark s as follows;

B-E-E-E--E-0-0-8-5-5-0

&

Figure 2. Precedence Diagrum

In Tuhle 1 shaws the resalt of Line Balancing
performance [Eialysis  of nitial  conditions.
Furthermone, in Tahle. 2, Toble 3, Table 4 und Table
5 mespectively ane caloulated w=ing  Kilbricdge
Witer Method, Folgeson Rimie BMedhod, 1-Wagon
methixls, imd Mocdie Young Methaod.

Fabde 1 Aniial Candition af Assembly Lise

Balancing from the Company

Warlk St Wik Elemens | Tininl Time
1 1214 HLTE
Il An7 34T
1 B0 | 53N
I [FNENTHES 4. 76
L [T JLE
Wl [ A s
VIL E} AL
pall] 19,00 SRR
X i FEET

X -7 T

| 4 1624

AL | ey 1w
XEI 51
K1Y b TR §1xE
kr 3 A B |__aHm
W H 1253

Takle 2. Azwmbly Line Balancing Calculatin with
Kilbriclpe Wiester Method.

Wik Simmon Work Elemens | Toinl Tims

1 15302 ] 1.1

1] &0 il 44
LR B - | M9
|'|.l' MNAITE TIE8

L Lo, S S
R X 1
Yk ShA%
Vi EE T
X 19 5BTA

x o e e T R 2 FEET!
Xl hIT HTI
XIt S 4R01 |
X ] | 3353

Tuable 3. Assembly Line Balencing Calewlstion with

Helgesom Bimie Mehesd

Wik BEaiwin Work Elomeni Toata ] Tanm:
[ 5h BAT
i 1273 sE
I 45811 =31
I 1112 (e
W 13040508 BT
Wl 7 SGHAR
ol I# I
VI 14 ETR
IX Nk F2 0 Uy LN E]
X 311324235 BRI
Xl 26322827 47.14
all L] 4= 01
X M s
Tabled. Assembly Line Balencing Caleulstion with
FWagan Method
Wiork Semiwon Work Elemens TFotal Time
1 125 1354
1] ] TEAN
i1 TARY HT
IV LENY| 47485
W 12,01,0415.14 6T A
Wl 17 LT
Wi 1] ey
VIl IC] AN TE
IX p (e Pk . L
- R R T g L
%l IR T
X 13 =00
LA T 1r 81
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Table 5. Asseiphly Ling Balancing calcalation with

Moo ie Young Meihaod
Wik S lgion Wik Elomeni Total Time

1 1234 H 5

il 1§58 E T
il .7 50T

¥ s ShUE

v 12.13 kBl

il I4.15.06 J04H

Wil 1 JnAs |
Vil 11 S8

[ 212323 5327

X 2423 25 27 I IUH 3621

Xl a3z S
X0 EE LT
X 3 3253

Thie resulis af each line balineing methods sre as follows:

Tuble &, Resal: Companson abowt Asseméaly Line Bolancing between Killbridpe Wesser Method, Helgeson

Birme Methed, 1-% egon Me thod dan Moecdie Yeung Methad.

 Inizial | I'Lﬁr.rﬁlgc Hegelsom 1 Wagan Manidie
Canditisn W s ter Bermic i
Line Efficiency {'%] 3129 | 8,79 7215 a5 Zh .E'.a‘.j?
Balance Delay (%) Al | 3 785 311 1543
Smoothness Index 12461 1304 7562 064 52.21
Longest Time (second b 6347 | 7256 | 6u.1% T2 A5 Su2
Mumber work ssation ifs [ IE] | 13 13 i1
P vction Copacity (UniuMonahgy 2411 | 210 el e 2112 25937
lelle Time (second) 4158 32134 a2 354 321.34 ars
Fronn the: resalis alove it can be secn that the REFERENUES

Mombie Young Methed has higher  efficiency
(%4 5T ) than esher methods, with balince delay
15:43%, smoothmess iadex 5220, 3902 seconds
for Tongest time, |3 sation pumber, prodaction
capacity im 2595 uits [ mongh, amd 316 seconds
ifle time. Comparing with the mitizl asembly line,
ling efficiency has increased by 2068% , halanoe
delay  decreased by 2060B% ., smoothness index
reached  she  lowest  wvalue. she  lonpgest i
decreased the number of stions o 13 siations,
produoction capacity inoreased o 2593 omis, idle
time redoced 1 9458 secomd. 18 con be concluded
that haoidie Yeony metkod i= the best methed,

> EﬂELUEII’JN

The conclusions of this <tuify are ax follows:

a. The bext methond is Moodie Young Methed by
reducieg cycls shme from imitial condizion from
(3 AT segonds fo 39K secormd and redocing il
tivne Fromn 4E058 second o 516 second

. Bpoubie Yong Bdethod con  improse  line
efficiency from 63.89% o BASTS, reducing
balange delay from 36,1 1% w0 15 43% , reducing
snvodhnese  libex  froam 12461 w0 3221,
reducieg number of work suion from 66 13,
improne production copacty unit frean 2411
unf ko 2583 unid.
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