msvszyaninavenanIsssavinnning

FEDERATION

5N o TUnsAny b&be

= 14 v k4 IS ac a ¢
mﬁaﬂmmmﬂﬁlunﬁxmumsmaammmunau‘lwm NIUANHIYATIHINTINBIANNIDUNE
Defect Reduction in Back Emf Test Process A Case Study of Electronics Industry
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ABSTRACT

The objective of this study is to reduce the amount of waste in the Back emf. testing process of Hard disk
model RV. Which is the highest volume waste in the hard disk production process in this factory case study by
applying the fishbone chart to study the relationship between cause and effect which causes waste Then use the
failure analysis and the effect to determine the cause of high severity then to experimental design, factorial design
methods, and studying the level of factors affecting waste occurrence in the process of testing electrical resistance

From the study, it is found that the factors that have an effect on the electrical resistance test process are
Number of turns of copper winding, Copper wire size and the voltage value used to create a permanent magnet for
the rotor manufacturing process. When experimenting to find the suitable level for experimenting with the

production by focusing on the improvement of processes based on from the things in the production process current
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It is found that waste in this process can be reduced from 8.9% to 5%, equivalent to 1.3 million pieces per month.
When choosing the right voltage range to create a permanent magnet

Keyword: Waste Reduction Process, Process Improvement, Failure Analysis, Design of Experimental, Rotor, Coil
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Process Capability Report for EWMS after

LSL Target uUsL
Process Data | | | Overall
LSL 3.757 | | | — — — Within
Target 3.955 - -
usL 4.153 I L | Overall Capability
Sample Mean  3.96019 | ~ | Pp 159
Sample N 1000 | 3 | PPL 164
StDev(Overall) 0.0414183 \ PPU 155
StDev(Within) 0.0411005 | || M \ ppk 155
| | Cpm 158
| I | | Potential (Within) Capability
| | cp 161
CPL 165
l ! CPU 156
| | Cpk 156
I I
I I
I I
I I
I I
| T T T T T T |‘
378 384 390 396 402 408 414

Performance
Observed Expected Overall Expected Within

% < LSL 0.00 0.00 0.00
% > USL 0.00 0.00 0.00
% Total 0.00 0.00 0.00

= a o 79 9 a 7 '
E“IJ‘VI 5 ANUFAINITOUDINTESUIUNITHNAN wmmiﬂs:qnm% W"Iinlmﬂﬁah’iil

o o  ad A 2 o “ A a o a o o a
AUNGARUAN om FINIAN W.A. bom 1117 2321 dalay UniaTnenay ¥nIIngIausiae



msvszyaninavenanIsssavinnning

gy

5N o TUnsAny b&be

A L 2 v a o a X ' ) o Y
NUINNITNAFTDUFUIIU 1,000 ¥U hlmﬂmJEN!,ﬁmeﬂﬁuu Gluﬂ'i$U3uﬂ1iﬂﬂﬁ@ﬂﬂ1lli\1ﬂ1uﬂﬁﬂMh/\h/\h
= oA A o 21 v A o Y o w L og A ¢
(EWMS) WDUNIUN ﬂf?\iﬂﬁ’n\l']gﬁﬂsua\iWaﬂﬂmm;u@]ig UAD L!ﬁ\iﬂullww']ﬁ']ﬁiullﬂlﬂaﬂ A9 1000 I'Jaﬁ

a a L) Y o Y a
VUIAVAAIN 0.14 Haawas fuIuIU 54 591 lsunuueansinlunisiszney smlvdinavesdeanas

5. msenlsena
Vo a o ¢ v a0y 1

AINNITNADINUINAT Back EMF Gll’é)\?Nﬁ@]ﬂil!Wlﬁ']iﬂiﬂGlﬁlfﬂi]‘klg]l,"ll'm'l"]f’JfJLlfallvl“llﬂiy,ﬂ']sluﬂi$1J’Juﬂ1i

v A A Yo A P ) ' DX ' 1
llﬂ lﬂJ’E’JﬂS%LLﬁ‘Vﬁ]Wﬂlﬁﬂ‘umSﬂﬁﬁi'l\‘iﬁunll!,illﬁﬁﬂﬂ'l’li’(,jﬁ ?NWﬁlﬁﬂﬁ]’ﬂll1’i‘Ll"ILLHH“U’E'N%TH']M!LZJLWQNWM“UH
& A o vooa I~ A & ' < ' I
i]uﬂigﬂﬂaﬂﬂqﬂﬂﬂﬁﬁﬂ]ﬂﬂlmlﬁaﬂ Llujiﬁuﬂﬁlgﬂﬂﬂ ‘%Qﬂ"l'i!,id’l’l’)ﬂﬂ3111‘1’71!1&1‘!1!"1]?)\1Wﬂlﬁﬁﬂlmg"]ﬂ\iﬂTiﬂ’J‘]JﬂiJﬂ

3 A A 9 I A ao A Yo o Y = g Aa ¥ o Y 2 o
nJuﬁmmﬂwmmﬁuimﬂumﬁy TﬂfJfﬂi’Jﬁ]EJL!ﬂﬁ]uﬂ1§1’lﬂa@\‘lﬁfﬂﬂ1’nq{ﬂmﬁﬂuW\H“ﬁaﬂ‘ﬂﬂi‘!ﬁ’iuﬂﬂlﬂmﬂﬂﬂﬂu

Tasimanuamamasu linu 0.1 n51 i maaeuiusau i lunsnaasansliminaaeuiulleda

A ' Yo & Yo A = o q ¥a a A g ' a a
I1UTU Tﬂmmaxﬂizmumim%mﬂuwmmuﬂmm ﬁ]\if]'l‘ﬂﬂﬂﬂ!,ﬂﬂﬂ’ﬂllwﬂwﬁ1ﬂ1/]u’f)ﬂﬂ’3']ﬂﬁﬂa@'liﬂﬂﬂﬂﬂ

U
]

ao A g adAy Y Y 9 A, g A I Y Ao
Q'I‘Ll']"l]EJHHJu”lﬂGITIJVIE]HQVIUlﬂﬂQT']N'IEIJ1Q@u sluﬁ'E'N'E']'I‘l!'Ii]LLlILWaﬂVIiJ']ﬂﬂJHﬁQNaGlﬁﬂ'I EWMS N1a

2 a a v A v o &1 o 1 1 % 1
1agevu nazdninavewssunld, vua uazanuenvesaadnindwwaliviaal EWMS lda1eny ua

g v A v A ]

{ 1y < a o
ﬂﬂﬁ?ﬂmﬂﬂ?ﬁi%uﬂiZ'Nﬂ@ msﬂmﬂnmmwumuummmmaﬂ ’Vi?f‘lﬁiﬂﬂﬁ%'ﬁ]ﬁ}ﬂﬂlﬂu‘lﬂllﬁgﬁ1ﬂﬂ\ﬂ‘%}
A s A 9 aov & o q ¥a = a A Yo Y a2

“IN']ﬁ']llmf]iL1’i3JE]‘Llﬂ’U\Tl“Ll’Jﬁ]EJﬂi]3’1/11ﬁlﬂlﬂﬂ"llf]\1!,ﬁﬂsluﬂilﬂm1ﬂlﬂﬂ Q’Jﬁ]fJLTiLlﬁhﬂﬂﬁiﬂiiﬁﬁ1uﬂimﬁﬂﬂ1ﬁ\1ﬂu

4 @ o @ 1 3 o 4 = A a g
Lﬂ%@ﬂi]ﬂi?HTiiﬂﬂﬂﬁﬂﬂﬂ’ﬂuﬁuuluuﬂlﬂﬁuﬁTL!PNWTaﬂﬂﬂlﬁﬂﬁﬂﬂ?1ﬂ£ﬁﬂﬂﬂﬂ$1ﬂﬂﬂ]u1uﬂu1ﬂ@] IMNHANIT

a9 Y y a a = o v g A o Aqw A
‘1/Iﬂf:]’E'N1/]llﬂﬂ’cﬂ3111uu1ﬂuulﬂﬁ11lﬂi]ﬂg]ﬂl@ﬂﬁiill“])'W]fﬂi%N%Hﬂlﬂﬁllﬂlﬂﬁﬂ@ﬂll‘]fuﬂ‘ll@ﬂﬁ]ﬁ@]‘ﬂi%ﬁ?u NITLNY
o < A A o q ¥ ) X ¥ Aoy X
i]TL!’J‘L!Sf’]°lJﬂlﬂ%fJ“]JLleIi’)‘L!ﬂ1§L‘Wllﬂ’]"lllfJTJ‘Ui’NﬁUﬂa'Jﬂ‘ﬂﬂ,‘WLLS\1(5]11!1/11‘11!@\1‘1114 ﬁ\iWﬁi‘Vfﬂ1 EWMS Vl’)ﬂllﬂq\iﬁllu
[ @ 4 I a o 1a 1 g’.a @ Av A
wuﬂu!,ﬁaqmnmJu%umﬁfnﬂmﬂﬂmmmﬁmqmﬁmmmu ﬁ'ﬁ]ﬂﬂi‘gl}fi]\1ﬂ‘Ufniﬂﬂﬂ@ﬂﬂ]@ﬂﬂ?u?ﬁ]ﬂﬁ@@ﬂuﬂﬂﬂjﬂ
g A o 1 v o 4 A Y ' g

ﬂ'li‘l/lﬂaf)\illiﬁlmlﬂaﬂﬁﬂigﬂ1@]ﬂa’]ﬂﬂ’lu1 Gluﬁmnmwnw%aﬂni:u,mm:u,imu”lﬁ’unﬁumunman e

H . H v H
yavesvaalanlasu lawwaldmussdunay IWdhndaiuaounasly aumgugngiloun

6. unayUuazvaravenus
A ° A o\ ' 9 A Ao 2 o il '
mamammwnmmaﬂm"hJV]ﬂaaﬂwm“luﬂixmunﬁwaﬁ NI IUIUL000 VU fJ\imliJWUﬂfUuﬁTﬂ
a A A a ' v ) 9 ' ' = ' v A s
Lﬂﬂ"ll?]xilﬁﬂ‘ﬂlﬂﬂ%'lﬂﬂ?!!,i\?ﬁ']uﬂﬁ“]J]l‘V‘l‘V‘hhlllf)giu%’Nﬂ’]‘Uﬁlll mﬁgﬂmmﬂmmmmwwmmaiﬂﬁzmumﬁ
a @ @ 1A ) @ a A a X ' a a ¥ g A Ay Y
waﬁ“luﬂi]i;uu ENUlllL‘WEN‘W’EJﬁ"IWﬁJﬂ"liﬁﬂ"’llf]\nﬁﬁl‘]/]i]mﬂﬂmu ﬂﬁ‘]/lﬂﬁ’f]ﬂﬂ’f]uﬂ"liwmﬂ%§QHUL1JHL§@Q%(§I@Q1W
o w [l ' 3’; I a ] o A o = 9 2 3 Ao w ]
AU INY LW51251’Hﬂ]111(§l§’]i]’d’EJ’Uﬂﬂuuuﬂﬂ1"1]50$Lﬂﬂﬂﬂluﬁ']l‘]5uﬂ\1ﬂu11ﬂﬁﬂy1ulﬂ lLﬁZ@ﬂﬂi%lﬂu%ﬁ"lﬂiyulll
) ' a s A ) ' < Voo A g o
U?Jflvlﬂﬂ’ﬂﬂ"liﬂ’JllﬂllWWiHlLﬁﬂﬁ ﬂi’)ﬂﬁﬂﬂ‘ﬂHJ"IG]iﬁTL!ﬂ'ﬂll‘l’i1!1&!,1!1!6116QWﬂlﬁﬁﬂiuLLﬁﬁgﬁﬂ@(Lot) maﬂmnu
1 ] A 9 a 1w @ Y a 4 A [ av & o Y a =
ﬂﬂJﬂ1’31'1J1\‘1ﬂi\13ﬂﬂﬁi’E]‘L!@fJ!,ﬂL!ﬂ’Zﬂﬂu!Lag‘ﬂWﬂENGlG]fWWiﬂJLG‘IE)‘i!ﬁJJ’fJuﬂ‘]JQ”Il!’)%ﬁlﬂﬁ]%ﬂﬂﬂlﬂﬂ‘ll@ﬁlﬁﬂqlu
A J 1 v a3 ) 4 [ o 12
PnannmileuneumsiSuilys Givemuaunlsiilssnunsdidnyiamunsesdnsdmsunaasuniy

1 2 o A = = a X av  d I ~ T 2
HUMUUVD W IURGandaioaan deanvzna U luewiaa minaaesluaudvuihuilwiosaiunile

A A {0 o @ I @ A
vosdnswanawwanemwsamundy I s dumsamnmalunmswannasaae 11

o o A a 17 o “ a a o A v o a
AUNORFUAN o FINIAN W.A. wdm 11 2322 ﬁl@[@ﬂ UUNOINEINE IHR1INETNEIING



msvszyaninavenanIsssavinnning

5N o TUnsAny b&be

PaAnssulszma
=2 Y Y a o dy o 1 Y 9 1 o =2
msanuruavaszatiuiidiiigan’ll1s devueveounszam Miusesmansnsd  asuumd
o @ P A 7q ¥ ~ o A A 2 ¥
Mauiuy 819156013011 Noynsizd IduuImatazideaaznadulinuieasivdounazsuuz ud v

) ' Y 19ma
mamwsawmam“lmmmim

A3

v 2 r
vovouqm Issnunsaidnunlinnueyaszilunsnaassdoyauaniiveyannauiveiiie 14

e

Y a o 7

TunmsiSulzalueuna e 1 ldnaaduaintiganin i ligmsidenldaumsilinesuaz faq uenanii
y a a a @ s A

YU UAMIIMINNLAZANINITINIAINGATINNT ABZIMINTINAMAAT VINedessumans nlianus

° dyy g = o & o g A y ¥ o A g ¢

uazdeANUAzAINAasAna1N I AnyaIud1s s niuiluedsinmssuainiiuiaziulse Tom

' < 4 o 1
ungauly sazidunuamaiewange 'l

19NE1591909
lseany Huina. (2560). vemeas Wi wazmsnugu. ngunwd : auauduaiuma Tulad (Ino-gjifw).

A [ A o a o a =2 a o zs
Yy ueSaes. (2551). t5eeinsna IWih 1. wenasuagMsIuNNeIUs MImMsAny1 v Imedoma lulad

=
GEATRES

J
o Isa v Aaa o

] < U a = A
Fomsan AANANAITY. (2548). aww [Wihwazusimdn. ngunna : amnauduasumalulad (Ine-atu).

o [}

2L o ¢ 2 7
Yy¥o ua@d uazaigsend lana. (2559). “miaaveudsluiunounszuiumsussy laomsdszgna s
Y

A o a a 1% a o a a 14
PONUUUMINABDY NIAUANH UTHNHAAYUMYLIAGY. W1 INedosinaiadind. augdmnisumans.
AN suMssanmsias ladadnd.
&34 giautoms uavesTons 109, (2548). “MI1l52ynd I¥MIPRALLUMINAIBIMIIRINTTHlUMTIIY
¥ Y
UszaAnEamAToausIeNiY. unAnedunszaeundmsyuasvile. anzlmnssumans a1n
IAINTINYATINMT.
' o A a 9 [l < d a I a @ v A 1
MY Wiudia. (2557). “mseenuuugaraanszud Iihonwimanasadanint”. unInedes vy Foeln
a 14 = a ara 4
auzImnmansuazina lulad avmniand.
a ala a 1 3 A o 1 L)
ANNT NANBMINA qroud wiumileu uazlla dnguun. (2556). “yananssaimaniinsziaealadni
AT UMIMEAENnEY AuInemans aniand.
o o o a s 9 A 9 A o A Y
$1119 AR 31 LazIINUT Muna. (2558). “MIvonuuutaza 1uaTed U LRI e Iihuuuveadauas

Il <3 @ a o a
AUIWLUAADHYUTIUNWNU. min‘nmaﬂmﬂiuiaﬁswmmﬁﬁum ﬂmgﬁﬁﬁﬂﬁﬁuﬂ1ﬁ9‘l§ a1

aanssu il

o o A a 17 o “ a a o A v o a
AUNNAFUAN eom SIR1AN N.F. bbm 11 2323 ﬁl@[@ﬂ UUNOINEINE IHR1INETNEIING



