s

ez

WNITRAMENTTHNITIALLL

i

HoemyAuIdy

v

TN
€Ly

£
e imtAastan
A L3l €

=

o8
L

=

- e
%S
e W

e
C & W

14
N

B %




vinemynnnidy dninewanisnanimieituushend

T

a -3

nsUfurlganssusunisdesusnukuaasidnnsatindlugraiunssnanianarn

bommwi\

WBs1Hung Aatung

ﬁwmﬁwuﬁﬂﬂudwuﬁwmm?ﬁnmmwﬁnzﬁmnﬁzytyﬁmn?mmamumﬁmsﬁm
AN1NITNIAINIINGARINNNG  NIAITIIAINTINYARIUNNG
AMZAAINTINANART AWIAINTAINUINENRE
TUnnsdnen 2553

A1ENEIBIRHIAINTUNMINLRE

5171494521



IMPROVING PRINTED CIRCUIT BOARD ASSEMBLY REPAIR PROCESS
IN HARD DISK DRIVE INDUSTRY

Mr. Tanin Silapanad

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Engineering Program in Industrial Engineering
Department of Industrial Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2010

Copyright of Chulalongkorn University



viadeanentinug nsUFurlaanszuaunsdenuTnuiuasaidnneatind

lugnaunssuaninnan

o wes1Hung AaLung
A11731" AAINITNYAAUNNT
21IENLTN AN TN UEMAN fineAansIan9e A9.071310 §BNA

v
AZAAINTINANART naensnliangde eyl iuAneninusariuilidudiy

WireINIANIIA AN gATT Y Y INMNLTTUT A

.................................................. AMLAANZAAINTTHANART

(789ANARTIANTE AT EYAN (BATTTY2IA)

ADENITNNITADUINENTINUS

................................................... UTZEIUNITNNNT
o \/h36n, ﬂ(')”f .................. AN NN AN INUSUAN

= N
....... A fdfaen 0 nssunng

(HHoamansnansd A3.3019 53ININTINANA)

(A9.73UNT8 NURAIUUNT)



siund Astung - madfudpnsruaumsdenugnusulsastidnnsetindly

ARIUNIINANTARAN. (IMPROVING PRINTED CIRCUIT BOARD ASSEMBLY

REPAIR PROCESS IN HARD DISK DRIVE INDUSTRY) @.Witfsneaneniinug

WAN: HA.AT.A1T1 §5I9A 159 wiin.

a a o o d’ldv |3 d‘ ° ad o ]

e linusauuNdngUszasAiweaueasnIsUFulansTuauN s Ta NN
weiuaeasaidnnsaind  Jaflunssuaunisaiuayunisuanlunssuaunisaananinaart
laf Toelulssmunsdi@nmnilaqiiunszuauiildnsndnuuundn  danalifiszazioan
i lunsdanuturuastidnnsaindlaaiad o unue I IUIA TR AIUTENTINNN
nszuaunafudmuaunnn  Wesanngmisysessuitlimanzan gUuuuniinem
an oy v a ' a ' o ' 9 o & v '
nlineldiiname uaznszuaunisfifluneaan antlymsesanana gideasléuni
nsdfudgaudlatiygmuiiu 2 duneu duseuusnAa nsudladfudglaeinszuunis
1wBmsmswaauuudy dnd dnun wnldlunisasszazioaninlunisdenugnivelia
UszAnsninaasnszuaunislaedsnisuaniinan gl nsaansRARLLL YA
] dl' P 4: o o -s' [ Y a ' .s' o o o
FRNeAsTY  n1sdnnIsnaun bineldiinren nanlasumaanisiudga

q

NITUIUNIT NUIIRINITDAATTELINANNNIALIAAETRINITTaNLTNTEY 2 daulsenay
AaARY  54.72% UAY 65.2% FINAIAU WU IHRIUILIUSEHd 9N IIa R 189
NSTUIUNSAARY 81.65%  dumauiiaashe nisufladfudglaedinisamuluniste
TSN INIRN  iataslun1d AN LARIATRINTZUAUNTIALRNITNILLILAABY
i dp e d o d o
wansaifaalisunsne iy emawneTasdnsfivanzanlunsudladoym wah
IHarnuuudnaesmanisainudt  (29unsdiAneAsamUToLATIansRNAIUIL 1
dl o v dl dy d‘ o AI I
AR ATAINNTDAATUZIIA NN IAMNNZANTAN  WATNITAYUTRLATEIANIRNEAN

k% '

AuAINN9AINUY UAZTISRSINARBLUNUNTITAMUIANTL 24.62% WAZTZETIATAUNY

windu 7.39 1

b

/
A Gl I aa l

AnaNaTn . AANITNARAIVNIT ABNaTee NUTNHIINENINUEURN . 6)‘7(7 ﬁb{”’{

QN7 ¢ i
Un1sAn®E oo 2993



# #5171494521: MAJOR INDUSTRIAL ENGINEERING

KEYWORDS : LEAN SIX SIGMA / MANUFACTURING LEAD TIME REDUCTION /
SIMULATION / PRINTED CIRCUIT BOARD ASSEMBLY REPAIR PROCESS / HARD
DISK DRIVE INDUSTRY

TANIN SILAPANAD: IMPROVING PRINTED CIRCUIT BOARD ASSEMBLY
REPAIR PROCESS IN HARD DISK DRIVE INDUSTRY.THESIS ADVISOR:
ASST. PROF. DARICHA SUTIVONG, PH.D. , 159 pp.

246157

This thesis aims to improve productivity of the Printed Circuit Board Assembly
Repair Process, which is a supportive process in the hard disk drive production.
Currently, the repair process is based on a push production, leading to a long lead
time and extensive work-in-process. The specific problems include improper
launching rules, non-value added activities and the bottleneck in the production line.
As the first step of the solutions, the Lean Six Sigma approach has been applied to
solve these problems and improve efficiency. The main tools consist of an
application of One Piece Flow manufacturing and management of non-value added
activities. Using the Lean Six Sigma, the lead time of two types of repair have been
reduced by 54.72% and 65.2% and the average work-in-process has been reduced
by 81.65%. The second step of the solutions involves the investment in a new
machine in order to address the bottleneck of the production line. A simulation model
has been constructed using ARENA simulation package to analyze an impact of
adding more machines to the process. From simulation results, this factory should
buy one new machine which can optimally reduce the lead time, and the investment

has an internal rate of return (IRR) of 24.62% and payback period of 7.39 years.
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