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Independent Study Title Process Improvement for Defect Reduction Using Six Sigma
Technique : Case study of Lentus Technologies (Thai) Ltd.

Name-Surname Mr. Jakrin Yimyong

Major Subject Business Engineering Management

Independent Study Advisor Assistant Professor Daranee Pimchangthong, D.B.A.

Academic Year 2012

ABSTRACT

The purposes of this independent study were to explore and analyze the electroplating
process, find root causes that affect the electroplating process, and to reduce defects from the
electroplating process of Lentus Technologies (Thai) Ltd. by using Six Sigma technique.

From analyzing defects data in 2012 using Six Sigma technique, the study results found
that damaged strip frame was the first priority that affected decreased production yield. The causes
of the problem were unclear check sheet, lacking of receiving inspection standard for machine
component, and lacking of machine inspection criteria that affected quality problem. The process
improvement was done by installing flow meters, setting standard for nozzle adjustment at high
pressure water station, setting standard for inlet/outlet cells through plating bath, and setting
standard for receiving machine components.

The result from process improvement was to reduce damaged strip frame from 193 to 40
parts per million (PPM), which was 79.3 percent, without additional process step or other resources
that increased extra cost.

Keyword : Process improvement, Defect reduction, Sig sigma
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FINAL INSPECTION DAILY REPORT
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4. AauaauneuazHa (Cause-and-Effect Diagram) lduaasiladendanansznuaonah
7

a dy S Y v A A v g A A A
INAavU 'L’ﬁlﬂﬁﬂﬂﬁgQﬂﬂqﬂﬂﬂnﬂﬂiyﬁ"lﬁﬁﬂﬂﬂﬂiiﬂ gazguilunsoslonnnaUaINITOLEAS

De

a o A vy o
ANUAALTU mm%wmﬂﬂmm rwa1ﬁ'"lﬂ611a34“aGlumwnmmz;ﬂuizuumﬂmu

Cause Effect

[Equwpmem ][ Process ][ People J

N
)\— Problem

[ Materials ][ Environment ][Managemem]

N http://en.wikipedia.org/wiki/Ishikawa diagram, 16 Wi]ﬁ%mflu 2555



14

o o A ! v o d @ 1
5. HAMINTZIY (Scatter Diagram) Ao AWINULAAIAIANUTUNUTVDIADIAD 213
Y 1 A A Y [ v A Y a 1 [ v 7 = 1 @ [
L!‘L!’JIL!EJ’E]EHQ LWE]T]“’I]%GlG]f'H'Iﬂ’JHJﬁiJWH‘ﬁ‘ﬂl,l,'Vﬁ]i\‘i AANUFUNUS () UAITTHIN-1INU 1 AT
9 Y 1 v o a3 a i 9 [ 1 v o Id a v
lflﬂﬁl,ﬂ'ﬁ 1 memmmauwumﬂulﬁmmﬂ lr L“Uﬂ,ﬂﬁ -1 UEAINANNFUNUTY WFaY tazm

Y Y o v J 1 o =)
r L"llﬂﬂ’d 0 ﬂ’JUJﬁiJWlJﬁ‘izWJNGI’JLLﬂﬁJUEJEl
R2=0.8768 R2=0.8768 R? = 0.0646

NEE—

I A { o 4 o |
6. UHUAIUAY (Control chart) (Huuwuginszyveuvaneensyla o liilu

unlumsaugunszuIums TagmsaaauazasIasudeyanesnuenveLva Iasvoya

Y
k9 1 I
Tuniaeon 1813)u Attribute a2 Variable

11.0
_——— - — — — — UCL=10.860

10.0 A /\ /\ /\ Center line = 10.058
TNV o~ VY '

—_—— — e — — — — LCL=9.256

Quality characteristic

9.0

3 6 9 12 15
Sample
4 3 1 Aq Y
7. Faaunsu (Histogram) iunsunanlgganuulsisivvesnssuiums Taams

(2 1 { Y ,3 9 1 J (% L]
dunagdirvesda launsundas viuaindoyad lau laemsguaiedis

0.8

0.6

0.4

0.2

1 3 5 7 9 1 13 15 17 19 21 23

a 1 a I 4 { v
Montgomery (2011, 166) 851181 LLNuﬁuﬂJﬂ']‘]JﬂﬂJLﬂulﬂ%ﬂﬂﬁﬂ‘ﬁ'ﬂﬂﬂﬁﬂHmS‘U’ﬂﬂﬂTS

a
[

AugunIzuIunTluganauls anvazdidyigavesunugualruguinenisdiuige

9

AszuIums laenalagwun



15
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2. ANUFYLTIINNITVYUA (Transportation Waste)
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3. ANVFYLFYINNITIONDY (Waiting Waste)
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a

4, ﬂNiJQ’ﬂJuLﬁEJmﬂﬁuﬁ}”Iﬂﬂﬂﬁlﬂ (Inventory Waste)
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a

5. AWgIFENINHARN MR UNNTBI (Defects Waste)

]
A

6. ﬂ’JﬁJQ’ﬂJuLﬁEJmﬂﬂﬁlﬂﬁﬂullﬁ’J (Motion Waste)

)}

7. ANUgdeNnszUIUMININNL 1 (Over processing Waste)
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143.636
1001 84.499 - 20
46.039
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9.221 8.498 2.022
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RG] oufiu gulide @ulvd Ay @uwas  w1e Wiy @guvun
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ua1nMIUPIRNIUITITATINaNAAIRABREN 99.91% Fawi)aanideily DPPM 929494 900
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NAMINVToYaveATeIzANNUEUNYN VvouTenipsNgavgh 8 DPPM vode
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600 567
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400 B uEy
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200 Target

100 — ENtitlement

H.A. DAL fl.ﬂ. L8 WA, H.E N.A. @A, N8 LA

MNN 4.4 L‘ﬂ'I'l’ill’lEJﬂ']iﬁﬂ"lJENL?TEJ‘]Ji%LﬂTN']Hgﬂ

4.2 MIIANNUANTOVBINIZUIUMIHNAN
a 4 @ @
NIUATILHIZVUNITIA (Measurement Systems Analysis) MIIAANNEINT0 TUMS
o a £ ) @ 9 . Slay
Glﬂﬁu%u&1u1@&1%ﬂﬂm1ﬁi§§1uﬂﬁﬁﬂ%ﬁﬂ’u (WI-QC-022 N13A3TIIADUT ULV strip) Truau
o v Ao g g 2 a 0 & 4
maﬂwmﬁﬂlﬂummum 50 W5y nuadluarud 38 sy uEe 12 sy 1aginFuaIung 50

o a 4 . Y aa o Y o @
51 NS AUATIZH Attribute agreement ﬂ?ﬂiﬂillﬂﬁﬂﬂ'mﬁﬂﬁTﬂﬂﬂ’lﬁuﬂﬁlﬁ' AMUIUNUNIU

{ 9 o [ o % @ o l < y v a 4
‘ﬁﬂ@\?‘ﬂ’lﬂ'ﬁ'}ﬂ 2 A muauﬂ‘iﬂummmmma&m&ﬂu 2 asevoauaazilsy wamsunse

WUN
M3ONTVINFATI 98 %
fhﬂ’!ﬂilﬁﬂWﬁWﬂﬁUﬂx‘lﬂﬁﬁi’mﬁ@‘UIﬂfJi’JﬂJ 2.0 %
v A a g =
anauvesatuveade 2.2 %
v A a g =
G ENGABINLGNG 1.4 %

TomanazeausuNUNNTUANTD4 4.0 %
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Is the overall % accuracy acceptable?

< 50% 100%
No D Yes
98.0%

The appraisals of the test items correctly matched the
standard 98.0% of the time.

% Accuracy by Appraiser

1204

99.0
, 97.0 98.0
100 98.0%

804

60

40-

204

o
I

Wedlen {9a3u /9N UG

Attribute Agreement Analysis for Results
Summary Report

Misclassification Rates

Overall error rate

OK rated NG

NG rated OK

Mixed ratings (same item rated both
ways)

Comments

2.0%
2.2%
1.4%
4.0%

Consider the following when assessing how the
measurement system can be improved:

-- Low accuracy rates: Low rates for some appraisers may
indicate a need for additional training for those appraisers.
Low rates for all appraisers may indicate more systematic
problems, such as poor operating definitions, poor training,
or incorrect standards.

-- High misclassification rates: May indicate that either too
many OK items are being rejected, or too many NG items
are being passed on to the consumer (or both).

-- High percentage of mixed ratings: May indicate items in
the study were borderline cases between OK and NG, thus
very difficult to assess.

MNA 4.5 UAAINAANTUDI Attribute Agreement Analysis

WATFIUMIBONTUVVDINTZUIUMNTIA AR TUAITITN 4.1

M9 4.1 3J'lﬂ§'§§1l!ﬂ"liﬂ@il'gjﬂﬂlﬂﬂﬂigﬂﬂuﬂﬁ’ilﬂ

CRREY 9M51AY AT IMITIAOU
msaaaule Useantmaved  AawaaNeay  ANUAANaIAN
v 9y Y
NILUIUMTIA 14 gou 1
1. M3oNTVINGATI > 90 % <2% <5%
2. M3gauT VA5 AR IUANAGT >80 % <5% <10%
% & o o Y @
Mng e 1iluaeliullg
[~ ~ o o Y =
3. Tudluneeusy suiludealins <80 % >5% >10 %

IEATRIPR

1N : AIAG, (2010, 140)



31

a r'd 1 4 Y] [ Y] 1
INHANITUATIZH Attribute Agreement 1AAAMHNNITEONTUININD 98.0% d51 141
9
[ a a [ a v A a a 4
ATTUIUMIIANYTEANTNA uaoaTIaNUAaNaIalumMsaaaulanTaTINa VT U NATIZH
1 % v ] ] ] (% o (%) 1 % %:' %
180U 4.0%  Fann12%  ualosnd1 5%  Msgeusud M ugaTIANATINING 919

TufludestlSulge

4 H
v A

MIAIUAUIATEITNTUAZ TS TMIAluguuazmsasiuiinynaieiiinigsu

A A = ! a (4 =~
QWHWi@MﬂTﬁLﬂﬁﬂu‘guﬂﬁNﬁ@ Aauaadlunsen 4.2

M519N 4.2 LAAINIAILANUAL AU RNNITITAD S UDUATBITNT

NFTUIUMS ANIVAY foMrua GRREN
Deflash nszua Wi 200 - 250 A 230 A
QUNYN 50 - 80 °C 55°C
Hi Water Pressure maﬁ’u1§1 180 - 220 psi 210 psi
Electro Clean nszua Wi 60 -90 A 65 A
QUMY 50 - 70 °C 55°C
Activation - - -
Pre-Dip usaau I 5-7V 6V
QaUNN 40 - 80 °C 50°C
Plating nszud Ivlih ﬂﬁuegj fuFua ATINVUINTFIY
GRIIEET 40 - 60 °C 50 °C
Neutralizer QNI 35-50°C 40 °C
Hot DI gaUngl 60 - 80 °C 70 °C
Dryer gaunnN 110 - 120 °C 115°C
Belt Stripper ugaau Tl <2V 1.7V
Belt Speed ANNIG) 7 -8 m/s 7.5 m/s

M31395PHMAZATIVANNATOIINT
o [ 2 d‘ o A Qy 9 [ A g’/ A
M Ia159Y52Iamsidasueenua1asIFUIINIdUTAd 10 1A AdLALADY
=K A A a 9 o A o I o Qy ~
UNTIAY DUADUAAIAY 2555 maﬂmmqmﬂmmﬂizmm 21 U AN U UTIUIUTUNIUN

' ] 9 '
Hanmaslszual 620,000 FUADM I IFNUAEWIUAURSIFUNY 1 1dY dauaadluaisnan 4.3
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= an a o a2 A
AT NN 4.3 Llﬁﬂﬁﬂi%?ﬁﬂ'l'i!,‘]_]ﬁﬂuﬁ']fJW'Il!a"lmENGHHQ']HGU’ENL?]TE)Q“];UIﬁWZ

Sdumanlasuaeny 21gMsIF U (u) MUY wl530)
dudBaruny
1 20 536,099
2 27 748,983
3 24 560,931
4 20 459,507
5 24 645,242
6 29 949,654
7 16 557,094
8 17 531,328
9 15 466,432
10 15 447,440
11 26 879,419
12 21 656,588
13 22 602,455
mae 21.23 618,552

a J ~ @ d o
ﬂﬁ’Jlﬂ‘iWZT‘iﬂ’NNLGﬁ}iﬁlﬁ‘J’uLﬂN TJﬂﬁﬂ’)“ﬂﬂmlﬁ%ﬂﬁﬁ\‘lﬂﬂﬁﬂiﬂﬂﬂ%ﬁ$ 2 aseaanaaslu
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MINN 4.4

M519N 4.4 LFAINIAIVAUUALAILTUTNMTAATIZH AT UAT

ATLUIUMS 1n3 FoMnUA MMINATIZH

Deflash Neo Mix 50-30 g/ 47 g/l

Hi Water Pressure - - -

Electro Clean GP-300 60 - 80 g/l 77 g/l
Activation Actronal 988 100 - 180 g/l 171 g/l
Pre-Dip Acid HC 100 - 200 ml/1 182 ml/l
Plating Tin 55-75 g/l 67 g/l

Neutralizer Neutrals Rinse 40 5-10¢g/1 7.5 g/l
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NIZUIUNS 1A doivua MM NATIEN
Hot DI - - -
Dryer - - -
Belt Stripper Beca Strip 300 - 350 ml/1 332 g/l
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v [
VNMNITHUNFUNIUYNANN]199AINUUBAN M sNadouns s uaannildes
Y Y ]
20NN U TAENTANAUATINDIAMS 11aueae1e (Air flow meter) JA1SM1VDINIA

1 a o @ v 3 @ {
ﬂ@uﬂ’l'ﬁwaﬁiunﬂﬂm%ﬁﬂluju 579U Waﬂ’lijﬂlﬂu@ﬁﬂTi']\iﬁ 4.5

H H ] 1 901 1 A [
M9199 4.5 YSuae1nania ldanneannliiaiin (Mg : aasaoui)

fui noaumuly Noaumuuen
1 90 95
2 100 80
3 85 90
4 105 95
5 80 105
AunRGY 92 93

~ =2 9 ) =y A o 9 3 U= %’ A o
INATTNN 4.5 LLT;WNi‘lx‘lGU’EJiJ“ﬁ"ll’t'NlﬁEJ‘lJiﬂﬂﬂ!@1ﬂ1ﬁ‘1/1’3ﬂhlﬂiﬂﬂ‘ﬂﬂﬁmﬂﬁﬂu1 DU
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o a, an . 0o a 4
doyan1iimsSeuoua1075n19a0a Paired Sample t-test Tag 14 11sunsuduiogiinaizd

1 e a v Jdo {
ﬂ')ﬁJ!LﬂﬂﬁN"’ll’ﬂ\iﬁ'@\‘l‘ﬁ}@N“a Tﬂﬂmﬁumgmuaz'lﬁ’waammuﬁﬂﬂumawﬁ 4.6

H a o a ! 1
M1 4.6 naaamsigaiauuaguvealsinaemeannnehasdulutazdunen

AuVATIY ananl¥lums  P-Value  HamMInAdoU
EGGIY
Ysmmemannnenhavaiulumay Paired Sample t-test ~ 0.902 Uias

MUUDNTANVUANAIINY

nnwamsnagouauagiuailian dsuaememinnenhaudulunazauuon i

UaNNuANA NN AAied AN 0.902 SD = 17.102 Avliasauuagiu
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2. U3ITHIAZAANINVBINS I UGINDATUINUIUKAADDNUBNUUIT YWY
a d [ ¥ a ' [ ¥ { o S .
MIAATIBRITIRNIAz RAN nuTmssauhnusue 13 (180-220 psi)
Y H Y
IHINZAUADFUNIUYD Package NzUTA Mold flash ¥093UMON TANUANEIHIY Deflash 1
a =2 . 1 o |
nan1avesmenszuenia (Nozzle) 1unszuIums Hi Pressure Water IuiMsfmmuaiy
= o a A A [ ~ a 9 Y]
WATTIU I INAaINANNNANTA TaenTUTy Nozzle 11 60 93N NANIATIVINAVNIS
12 ' Y 9 Y Y M
AAOUNVOIFUNIY 1Az 90 0IA NANNAIMINADFUOY wazldFuanunldnyazaieny 3
y Yy vy H
Uszinnie Funur FunuUN azdunuiinsunsgnunu Siustiaag 30 wlsy wans

NATOUUFAAIAINTITIN 4.7 HAZAITIN 4.8

A195197 4.7 HaNINAaoINMIUTUIAIYD4 Nozzle 7 60 D971

UsznnuagnuIuue e

v v v
FUABUIY FUNUDOANUUI  lueTovda CATRRITIG (OS]
GREN Mold flash

9

FUNUNUI 0 0 0
Y

FUNUV 3 0 0
Qy d’d %

FuUNUNINIUATZALAY 0 0 4

Y
FIWFUNUEE 3 0 6

3197 4.8 HaNMINAINTUTVBIAIUBY Nozzle 71 90 DI

UsznnuagnuIuYe AT

Y Y Y
BUAYUITU PFUITMUHDDNITINLILUD thﬁﬁJﬁﬂ‘U(ﬂﬂ GHU\‘]']ML%EJE?J
TN IU Mold flash

Y

PFUITUHUUN 0 0 0

Y
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Y
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ANANTNABINTUSVOIAIUBY Nozzle AN 1IN 4.7 uaz 4.8 wu mslsy
A a 9 o A A 2 o Yy a £
Nozzle 160 93f1 NANNATIVINAUNITIAAOUNVOIFUIUI IR IV U FIFUIUDONUBNILU?
y H 9
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9
4

Y 9 v
AININNUFUIIUNIUY (90 DIFN) AINNNTTIADINTNAADIN 4.9 1A 4.10

Mozzle
\ Lead frame strip

BELT

WORK FLOW

MNN 4.10 Nozzle 131 Hi Pressure Water Cell

Aa A a v Ay Aa A v
3. Nﬁdﬂﬂﬂl]‘lﬁ%ﬂﬁ‘lﬂﬂﬂﬂ!ﬂﬂﬂﬁ 4 NBPUNHAAOUFNIU
9 ' 1 3 a A
{l]'Iﬂﬂ']iﬁ'ﬁ')fl]a’ﬂflwsllﬂ\jﬁﬂ\iﬂ'l\iﬁgl}']@@ﬂmﬂq Cell NUIUIY Cell Naﬂllm\iﬁﬂﬁ
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3197 4.9 Wﬂﬂﬁﬁ'ﬁ’ﬁ]ﬂ%@\ﬁﬂ\‘]ﬁ’ﬁ@ﬂﬂ Cell

- NANITANIIVAOU
Cell 1Ay v
N1 Cell N1vaN Cell
Deflash Neo Mix 1na IGIIOR
Hi Water Pressure - 1na 1@
a R <3 A R I
Electro Clean GP-300 HUANADLLUN IAGHISIN
Activation Actronal 988 1na 1Jna
Pre-Dip Acid HC nd Unh
Plating Tin ind Unh
Neutralizer Neutrals Rinse 40 1Jna 1na

' ] 1 Y
WUNUNAD Sodium ANWANTNIT cell NUBIAY Deflash 11ag Electro Clean #93191U
1 9 9 1l 1 H 1 ] .
Tuansodesnain cell laodede Tasnanrunuaiiogluuasgiu (Neo Mix: 50 - 30 g/l

1182 GP-300 60 - 80 g/1) ALLE@AIUNINT 4.11 uag 4.12

2 9 = Y 9 2 A A . =
MNN 4.11 UaAINIUVIUDY Cell NUANTHIU U N1V Cell HIULNAD Sodium HNNAN
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~ A . =< & o 2 v
MNA 4.12 1FANNED Sodium ANNANFIAINITOVAVIIFUNU A
= . o ilaw
4. 153KHVVD Clip 11 MIATUNUTIADININAIEIIY
P 9 o v R v Ay Aﬁ' yay 1 [ g’/ A
gUnsan g miugasuruane IRFUOUAIUATZUIUNTAN 9 UUAD denIU
Y Y
AURVIFUNY 1Az Clip NMsnadoUdoULsIDUYeY Clip nadoy 1agiiFuauuIniuny Clip
Y H H '
UAIAIAIY Tension gauge NATBU 30 ATI AMNNATOVLAAIAIAITIN 4.4 WUNAURABTA
Y v 4 a 1 Y v
N 2.64 kg MANMDBAVUNIATIIU 0.19 UMsuantaduulna Iaga1 P-Value 40801 0.05

aauaasluninm 4.13

$ 1 o U Qy 1
e 4.10 Ll’ﬁﬂ\1ﬂ'l’Jﬂﬂ'liT]ﬂﬁ@‘iJL!iQi]llﬁﬂ“lfu\ﬂu (YUY : kg)

ﬂ%ﬂ"ﬁﬂﬂﬁﬂﬂ
GT;}‘INTL! 1 2 3 4 5 6 7 8 9 10
1 2.5 2.6 3.0 2.7 2.9 2.6 24 3.0 2.5 2.6
2 24 24 2.6 Dreuls 2.6 2.9 3.0 2.5 2.7 24

3 2.6 2.5 2.7 2.6 2.5 7 24 2.7 2.8 2.8
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AsuanuauLUlnfaaIuse LA U
Normal

99

Mean 2.643
StDev 0.1851

954 N 30
90- AD 0.775
P-Value  0.039

80
70
60
50
40
301
20

Percent

T T
2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1
[IERET]

v 9
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NNToYAMINATO U INVIATUIUAIAAITUAIT19T 4.10 M IIMIAITITDFUOY
A g Y o o [ v Y o 9 0o I aa [
ioludodmuadmsumsasnsudniag TaeldldsunsudiSagUnmeatamaansvesnny
AAAIAADUNIIAIUGT (Tolerance interval) 9% 1aA1 Tolerance interval NINGIUAUNINY 2.232
a Y] vd’ = 4‘ A (% LY a [ = 9 o o (%
alanfu uaitipsninanuazideaveunsodiadaminu 0.2 nlaniu Jazszydotmuadinsy

] v
AIATIVAVUITIVVFUNUN 2.2 N 1an5y
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ginsaimaunu lilsguidmua 3o laaniald hiedesiinnuaaianiou
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M3uA lu AART Air Flow meter tazinnuazeialateneaunhyniusaitends
o o CAl a [
m3asnaevuazluiuin shinsnagevglnsaineumsldauasimnass
% L} 1 g.ll 4 Qs' 4 Qs‘ 1 3
2. Nemaveansaauiinlutio Hi Pressure Cell 1A INAUTUOM H0FUNUAILNT
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POTENTIAL FAILURE MODE AND EFFECT ANALYSIS
(PROCESS FMEA)

‘ FMEA Number: LT-FMEA-001

‘ Page: 1of1

Item: Strip to strip all package type

|Process Responsibility: Mr.Jakrin / QA

| Prepared By: Mr.Jakrin / QA

Model Year(s)/Vehicle(s): -

|Key date:

Jan—-15, 2012 (Rev.11)

| FMEA Date (Orig): Mar-18, 2008

Core Team: Mr.Jakrin/QA, Mr.Boontham/PM, Ms.Wilaiwan/PE, Mr.Saruedee/PD

Remark : RPN > 100 = Recommend Action for Improvement

Process Step Action results
Function ) ) g Responsibility
8 c
Pot‘entla\ Effect(s? of é « Potential .Cause(s)/ Current Process Control ] Current Process Control 2 = | Recommend and Target > § S
Failure Potential S| 8| Mechanism(s) of ° g A 5| z ' > action | 2] 52
" >|C ~ Prevention 5 Detection 3| x Action (s) Completion G| (8] z
Mode Failure @ Failure o o MEIEIES
4 E & Date Taken | 21 5|2 &
Requirement s|e
Strip Plating | Strip damage / Scrap lead frame | 7 Mistake unload strip | WI-PD-005 1 | Visual inspection 100% 8| 56
Deform / Bend Operation training
lead
Improper belt and - Control stripper chemical | 2 | Visual inspection 100% 8| 112 | Strip of MNT Eng, Nov-20, (7 (1 (856
clip excessive etching | concentration voltage Nov-19, 2012 | 2013
- Controlling life time of control
belt and clip. atl7v
Turn wheel loose Design fixed screw level 1 | Visual inspection 100% 8| 56
Over high pressure Parameter Check Sheet 1 | Water pressure gauge 7| 49
ever setup
Strip off long time Rework instruction 1 [Visual inspection 100% 8| 56
(rework) standard
Over distance of Fix specification of distance | 1 | Visual inspection 100% 8| 64
backup plateinhi  |=3 mm
pressure
Nozzle high pressure | Fix direction to square to 1 | Visual inspection 100% 8| 64
not square to lead lead frame
frame
No control clipping | Tension test 1 |Record sheet 7| 64
force of Clip and Belt
Air blow not balance | Clean air tube and install 1 | Record sheet 7| 64
flow meter
Sodium deposit at Daily clean 1 [Record sheet 7| 64
cell

M 4.14 1dA3 FMEA 1a3m31suilganseuiumsizesnudy
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Montgomery, D.C., 2011. Managing, Controlling and Improving Quality 1" Edition.

United States of America: John Wiley & Son Wiley Inc.






T-Test (ssvnsvdsinaemaninneanih)

Paired Samples Statistics

53

Mean N Std. Deviation Std. Error Mean
Pair 1 Inside 92.0000 5 10.36822 4.63681
Outside 93.0000 5 9.08295 4.06202
Paired Samples Correlations
N Correlation Sig.
Pair 1 Inside &
_ 5 -.544 343
Outside
Paired Samples Test
Faired Differences
95% Confidence Interval of the
Difference
Mean Std. Deviation Std. Error Mean Lower Upper t df Sig. (2-tailed)
Fair1 Inside - Cutside -1.00000 17.10263 7.64853] -22.23572 20.23572) =131 802




T-Test (fSsuney DPPM nounazriaimsl3uilye)

Paired Samples Statistics
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Mean N Std. Deviation Std. Error Mean

Pair 1 fou 1.7260E2 5 62.87130 28.11690

e 39.8000 5 11.96662 5.35164

Paired Samples Correlations
N Correlation Sig.
Pair 1 feu & nda 5 -.396 .509
Paired Samples Test
Paired Differences
95% Confidence Interval of
the Difference
Std. Std. Error
Mean Deviation Mean Lower Upper 1 df Sig. (2-tailed)
Pair1 #su-=it |1 32800E2| 68.49964| 3063397 47 T4B4T| 21785353 4335 012




Probability Plot of 115321

Tolerance Interval: 15391

Method

Tolerance interval type One-sided (Lower)
Confidence level 95%

Percent of population in interval 95%

Statistics

Variable N Mean StDev

U5y 30 2643 0.185

95% Lower Tolerance Bound, Using Normal Method
Variable Lower

HIWY 2232
95% Lower Tolerance Bound, Using Nonparametric Method Achieved
Variable Lower  Confidence

U599 2.400 785

Tolerance Interval Plot for #4539V
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7.0 MAINTENANCE SCHEDUAL PROCEDURE FOR. STRIP PLATING MACHINE
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7.2.13.1 Carefully remove anode basker from the process cells.
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7:2.102 Clean and rinse with DT water the anode balls, bags, baskets

- » » w Py
MATHAz AUAz WA TuALEaN 24 811uA AzAT1E1 TuA Ami]ad

7.2.10.3 Top-up anode backetz with anode balls.
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STRIP PLATING M/C MODEL: ww: o
st
H;EG“ JOB DESCRIPTION STATUS | RESPONSE REMARK
1 CLEAN INLOAD/UNLOAD SECTION PM.PD
2 |CLEAN DEFLASH CELL, FILTER, ANDDE FLATES PM.PD
3 JCLEAN ALL SPRAY NOZZLES, PM.FD
4  |CLEAN HIGH PRESSURE RINSE ASSY PM.FD
5 |CLEAN ELECTRO CLEAN CELL ANDDE PLATE PM.FD
G JCLEAN ACTIVATION SECTION PM.FD
7 |CLEAN PRE-DIP SECTION AMODE PLATES PM.PD
8 |CLEAN TIN-LEAD SECTION QALAB
9 JCLEAN NEUTRALIFER SECTION PM.PD
10 JCLEAN BELT STRIPPER SECTION PM.FD
11 JCLEAN ALL AIR KMIFES SECTION, CHECE FLOW PM.PD
12 JCLEAN ALL FILTER PUMP3 SECTION QALAB
13 JCLEAN ALL ANODE PLATE/ANODE BASKETSANODE BAGS QA LAB
14 JCLEAN ALL CONTACTS OF RECTIFIERS PM.FD
15 |CLEAN BRASS CONTACT ROLLERS PM.PD
16 JCLEAN OR CHANGE FILTER OF CITY AND DI WATER PM
17 |CLEAN DRIVEM WHEELS PM
18 JCLEAN TAMK OF HIGH PRESSURE RINSE FPM.FD
18 JCLEAN SUM TANK OF HIGH FRESSURE RINSE PM.FD
20 JCLEAN PLATING SOLUTION SLOT/BOTH ENTRANCE AND EXIT PM
21 JCLEAN ALL AIR BLOW OFF PM
22 JCLEAN ALL RECTIFIEREELECTRICAL CONTROL CABINET PM.FD
23 JCHECK/REPLACE INEFFECTIVE CLIPS PM
24 |CHECK/REPLACE INEFFECTIVE SPROCKET WHEELS P
25 JCHECK ROTATING AND SLIDNNG PARTS PM
26 JCHECH/ALIGNMENT OF SPROCKET HOLDER Pi
27 |CHECK BELT TENSION STREES PM
28 JCHECK/REPLACE MISSING PRODUCT SENSOR P
20 JCHECK/REPLACE THE HANDLING PRODUCT SENSOR PM
3 JCHECK THROTTLE VALVE EXHAUST AS TOALL OPEN PM
31 JRECALL STICKER PM
32 JCHECK/ADJUST CONDITION OF BACK UP STRIF AT HPR PM
33 JCHECK DISTANCE BETWEEN BELT AND BACKUP IN RANGE 3 mm PM
NOTE : ¥ = SBATISFACTORY CHECK BY E/N :
k = REMARK THEM CORRECTIVE ACTION DATE :

APPROVE BY E/M :
DATE :
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