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NARIT RAORUNG-A-ROON : EFFICIENCY IMPROVEMENT OF

WIRE-BONDING-MACHINE MAINTENANCE SYSTEM USING PREDICTIVE
MAINTENANCE. ADVISOR : ASSISTANT PROFESSOR DARICHA SUTIVONG,
Ph.D., 118 pp.

The wire bonding process employs automated machinery which makes it the
most problematic. process in integrated cireuit industry. A proper stralegy for a
maintenance system will help to maximize effectiveness and efficiency of the
machinery. This research aims to eptimize the performance and reliability as well as
total operating cost of the wire bonding machine by proposing a predictive
maintenance system in place of the current breakdown maintenance. The standard
deviation of ball shear strength {SDB?S__S}_ was used to predict the availability of wire
bonding machine. After applying ﬂ:e’_prﬂpcsed predictive maintenance system, the
results show that the overall equipmeﬁt effectiveness (OEE) increases from B9.16%
to 93.28% -and _machine availabiiity increases_irom 91.92% to 96.06%. The
improvementleads to estimated savings of 747,150 baht per year. This research also
proposes a framework for applying predictive maintenance to problems in other

industries,
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Operating time
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g ASSEMBLY MODULE FREQUEN e
g oy CHECK CLEAN LUBRI ADJUST REPLACE CALI
CATE MENT MENT BRATE
BOND HEAD
1 TRANSDUCER ALIGEMENT YEARLY X X X
2 CAPILLARY LEVEL YEARLY X X
3 INITAIL SPRING FORCE YEARLY X X
4 BOND HEAD POSITION YEARLY X X X
5 WIRE CLAMP YEARLY X X X X X
6 EFO TOCH TIP YEARLY X X X X
WORK HOLDER
7 WORK TRACK YEARLY X X X
8 HEATER BLOCK LEVEL YEARLY X X X
9 INDEXER LEFT AND RIGHT YEARLY X X X X X
X-Y TABLE
10 X-Y TABLE SLIDE FRICTION YEARLY X X X
" X-Y TABLE PERPENDICULAR YEARLY X X X
12 X-T TABLE AUTO TUNE YEARLY X X
13 BOND TIP OFFSET YEARLY X X
OPTIC AND LIGHTING
14 OBJECTIVE LENS YEARLY X X
15 COAXIAL LIGHT YEARLY X X X
16 SIDE LIGHT YEARLY X X X
ELEVATOR ASSEMBLY
17 LEADSCREW AND NUT YEARLY X X X X
18 X-Y SLIDER YEARLY X X X
19 PHOTOSENSOR YEARLY X X
20 TIMING BELT YEARLY X X
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FIN9T 3.2 WHURANITNLINg9INHLATEY Wire Bond

o PM ACTIVITY

5 ASSEMBLY MODULE FREQUENCY CHECK CLEAN LUBRI ADJUST | REPLACE CALI
CATE MENT MENT BRATE

1 WIRE PATH & WIRE GUID WEEKLY X

2 WORK HOLDER PLAT FORM WEEKLY X X

3 HEATE BLOCK TEMPERATURE WEEKLY X X

4 WIRE CLAMP PLATE MONTHLY X X X

5 AIR TENSIONER MONTHLY X X

6 GROUNDING WIRE CABLE MONTHLY X X

7 PHOTO SENSORS MONTHLY X X

8 BOND HEAD PRESSURE MONTHLY X X

9 PNEUMATIC SYSTEM MONTHLY X X

10 EFO TORCH TIP QUARTERLY o X

11 OBJECTIVE LENS QUARTERLY X

12 INDEX CLAMP FORCE QUARTERLY X X

13 WIRE CLAM GAP QUARTERLY X X

14 PIVOT CLAMP QUARTERLY X

15 EJECTOR BAR SIX MONTHLY X X X

16 VOICE COIL INDEXER SIX MONTHLY X X

17 LEFT AND RIGHT INDEXER SIX MONTHLY X X X

18 WIRE CLAMP FORCE SIX MONTHLY X
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1) A1 Availability =92.78%
2) A1 Performance Rate = 97.94%
3) A1 Quality Rate =99.72%
4) @1 OEE =90.62%
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- Performance Quality
LR Availability OEE
Rate Rate
n.A. 50 92.06% 97.89% 99.76% 89.90%
«a.A. 50 93.12% 97.51% 99.72% 90.54%
n.gl. 50 95.01% 98.14% 99.75% 93.01%
#.A. 50 94.15% 97.93% 99.74% 91.95%
W.gl. 50 94.73% 98.71% 99.75% 93.27%
4.m. 50 93.82% 98.21% 99.72% 91.89%
u.A. 51 92.49% 98.32% 99.74% 90.70%
nN.N. 51 91.36% 97.67% 99.67% 88.93%
$.p.51 92.16% 97.95% 99.69% 89.99%
b1 571 91.48% 97.48% 99.73% 88.93%
W.A. 51 91.29% 98.23% 99.71% 89.42%
2.8l 51 91.65% 97.28% 99.70% 88.89%
Anade 92.78% 97.94% 99.72% | 90.62%
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® EFO PROBLEM
6.37%
@ OTHER
0 LOOP HEIGH UNSTABLE 16.79%
7.43%
O XY SEVO PROBLEM
8.84%
B WIRE CLAMP
16.34% @ TRANSDUCER PROBLEM
44.24%
O TRANSDUCER PROBLEM B WIRE CLAMP O X-Y SEVO PROBLEM
O LOOP HEIGH UNSTABLE B EFO PROBLEM O OTHER
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1) A1 Availability =92.78%
2) A1 Performance Rate = 97.94%
3) A1 Quality Rate =99.72%
4) @1 OEE =90.62%
5) A1 MTBF = 291 w1l
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dayaiuAnaInnguenetinATesdansinuilyuImauafa e fdsiasunn 7 1Ases days
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wansluniauany 2.1 TnanFaumsudeyaneunnuilyuiuasndsainiiniswasusa
nauanartef uarindayganfFauisuuadinazinanuduiusniiatuaesdeys fa
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Transducer Old New % Improved
Availability 89.13% 96.84% + 8.65%
Performance 97.90% 97.70% -0.20%
Quality 99.67% 99.70% +0.04%
OEE 86.71% 94.13% + 8.56%

MTBF 242 501 + 106.59%
Wire pull 22.76 23.07 +1.40%
SDBSS 3.59 2.90 -19.34%

andayanudafinaanunnsneiunesdl Availability A1 OEE A1 MTBF  uwazAn

L‘ﬁmLuuu’]m‘g’m%mLLNL%@‘L&QH‘U@@ (Standard Deviation of Ball Shear Strength: SDBSS)

1 o dl o a o R ° ¥ dl U o/ o &
seniNnauLasrasaININlagufa NI udRaLTa s @QH’]?J@N”@‘V]VL@VL‘]J‘V]ﬂ@’ﬂﬂﬂﬂ’]ﬂ@ﬂ‘wuﬁ

N9adF Avuanslun1ARuany 2.2 [NeRAINLANAINTAIATEULAUAINI T AR

a 1 / Ay =Ryg 2 P
NTNUAAALTAT rJ’]NﬂrnNLWmmq\iﬂqﬂﬂ?ﬂu@ﬂsﬂ\ﬂﬁﬂi@@v\lﬁ LL@@QIMWW?W\?V} 4.4

AN N 4.4 LARNEANNNIINAGALANNLANANNNADH T-test

Paired Std Err t-

Before-After Mean t-value
Std. Mean prob
Availability -7.07 2.53 0.95 -8.05 0.000
Performance 019 0.34 0.12 1.53 0.176
Quality -0.03 0.05 0.01 -1.94 0.099
OEE -7.42 1.11 0.42 -17.57 0.000
MTBF -268.7 161.80 61.18 -4.22 0.006
Wire pull -0.3114 1.36 0.516 -0.60 0.568
SDBSS 0.69 0.20 0.07 9.15 0.000

HAAINNINARALNITALIRIANATYN 0.05 TAEIRANAN t-prob azwiIdAY Availability,

OEE, MTBF uaz SDBSS weniudnaimaiiniuazluddainuuansneiuaenefldadnfny

@quAn Performance Rate A1 Quality Rate waze1 Wire pull ldfiAauuanmnsatnail
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o 1%

Lﬁ@ﬁﬁ@uﬁmmmummmz?m‘v”uﬁf@wdwﬁqLLﬂié’wmﬁLquﬁmmwuﬁ“
(Correlation Analysis) FananalunARUINT 9.3 WU91A1 SDBSS  HAuduiLsasineg]
HadAnyluiAn1amasduiuan Availability A1 OEE wazA1 MTBF laafA1tdadn ”ﬁy'ﬁ'
0.000, 0.000 WAL 0.003 ANAIAL LaRIlUANT19T 4.5 HadnEFINaI2Lane g

a1:13011A1 SDBSS Tlldwensadan Availability A1 OEE uazAn MTBF 14

AN N 4.5 LARNEAINNIINAZUUIANNANAUS I 9Fq L7

Correlation Analysis AVAILABI [PERFORMA| QUALITY OEE MTBF WIREPULL SD
SDBSS | Pearson Correlation -.963 .326 -.617 -.891 -.731 -.100 1
Sig. (2-tailed) .000 WSy .019 .000 .003 .733
N 14 14 14 14 14 14 14

dl 1 o o % as dl A

Wesainszuuniggeniin g luiaqiiudelatinisuazirsesiialunisnsoaasy
dsz@ninnaeansuiatied asldarnnsanimueeignisldeunuiuenld deiuuaunis
° o = A B - = o A o o
13afnwgansuangedasdelifinmurinansgiu nanunsotlesiuilyuiesesdnade
dll a % dl a 'S o & 1 dll al
\Hasangansuanames s naslagugansuanaefaznazinfsailenulynidaausn
annnsnldsialdlean usidenanasiinsazimamandnAugsnedinmeatAuda N0
agillsidnAn SDBSS A ndnNusiulsz@nBnInaeaeseddns suddaiasinaualildein

SDBSS lusanannsal (Predictor) Usz@nsn1nvedirsadans NNNafamA1 Availability 184
dl o

LATENANS

4.4 WUURIADIAMNANAUEURIANLTEULUNIATFINTDINTNARDLUSURDUGNLAA

(SDBSS) WazA1IAMNNSaN LUN15LENY (Availability)

[
a o aKR

WadlAgZYuNAY SDBSS Minnnzanduiunisilasunsugnaiges -1uidaiiag
ANBANNANNUETZUI19A1 SDBSS  wazAn Availability Inaniuunlian SDBSS  ilusn
w3843 (Independent Variable) LazAn Availability 11FaLLss4 (Dependent Variable)

o a s i i P o o Yo
uwazldnsansnziinisnanat (Regression Analysis) tWaMNFLIMLILIANNANWUS lGAIANNIg
7 (4.1) dayanisiimzinisannasuanlunianuan 2.4 TaadArANduiusviniy

92.66 tlafifius (R Squared) Aauanalugln 4.4
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A/ =-10.635x SDBSS+127.48 4.1)

=b_

el

An = pin Availability (%)

SDBSS = F’hLﬁﬂ\‘iLuuN’]m‘iﬂ’]u‘ﬁ@\‘iLLN L?muzgﬂm@

100
y = -10.635x + 127.48

R = 0.9266

92 +
90
88
86

% Availability

2.0 23] 3.0 3.5 4.0

SDBSS

9117 4.4 naaANANNUSIZ1919A0 SDBSS LATAN Availability

o o % 2 !

Tuinueshaaiugadalininisdusudeyazesrn SDBSS Milasuutlasliniuoa
o = = = L > @ ) =
wasaninaasumauaiagesinautivdanaizesdayasendumen ludesoan 6 inew
e A NdNAus I 1 lunsnensniangnisldanuasansiuanaes laaeannism (4.2)
dayanisiasazinisannesudnslunianuana. 5 laadA1Anuduiusviniy 87.94

wasidus Teuanalugii 4.5
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6 1 y=11.152x-27.703 S

R =0.8794

Installation life (Month)

2.5 2.6 2.7 2.8 2.9 3.0

SDBSS

317 4.5 na WA INANRLSZ1919AY SDBSS wazegnIs i uIamIuandma s

Tyg =11.152x SDBSS - 27.70 (4.2)

=b_

el

A, = A1 Availability (%)
Tn = szazinanlunisldauesmanuanaimes (1Aew)

DBSS = A LRNIATTIRUDILTN L%’ﬂu@ﬂll@@

AINANN9N (4.1) WY (4.2) A1NITDUIAIMNANAUTUB @mmﬂ%mumm
NIUARTRTLAT AN Availability LHAagNnI3R (4.3) A AdNL s AnaAnNdureagannisl
A1 -0.953 TaArtd st Mdssunuansanisil agua Availability einels na1aae

A1 Availability aziALasuulasanadwiniy 0,953 iafidusluumazinai

Ayp = —0.953x Trg, +101.06 (4.3)

TRaNN1IN (4.1) (4.2) waz (4.3) a1x13nld e lutenlusaiine A1 Availability e
19411 100% wazszazinanlunigldanunauaniaasdastiifua1an Inanuusanaas

o o ! -il/ o 3 zﬂl a o -QII o o o Y !
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4.5 WULANABITBIAUNULAZNITUIDIENTS LENUTIUNZRNNFALNANITNALNY

NUIRREUBLLLAAB9189N13 TR SDBSS anannsniAn Availability kazsinlyl
A s UAuANg @ duinaInNsanasTastlss@ninmnauasaes Iag
v dl o 4 o U o 1Y dl ,;1' ,ﬂl
sruunAuIldazin lldlunsAusinegnasldeununnsanngaivanismauny

(ESL) wWatqslun1ssindula asunsuasama siq lus

sARdeaziasufuEiiaaInnIslaguuLaAn Availability winduiiesan
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1

% dl % dll o | a o a e .
‘ﬁﬂNﬂ@Wiﬂ“’i’]ﬂLﬁ?@ﬁ@ﬂ?IMﬂ@NV]V]WﬂW?’JLﬁﬁ"ﬁﬂﬂﬂ\lﬂ’] Performance Rate LWAaZ Quality Rate

wWasuudaseannn WellFauiieuiuan Availability a1nmn31ed 4.3

Tun13WA13 NN IBININT A VNN IINAUNUTIUNZANTIGA (ESL) AzRaTtun

1 1 v
1 o =

AMNRATINATIVNLUTIN I ABUNNAIAIAAAMNANNITN (2.7) AITURIFDIRNITMIAIRY

asuludaninddunisusn (P ) wazealdanslunisaiiinviuseinou (AOC)

Ruasulusanindduaiausn (P)  lunssiiinaannaAildanainauieinng

tﬂl o a |dl a o8 KR éj a
wasusanguanlas IMNTIIaINNI1TALAIIZINIILANITAZLRARIN

U 1 1 o dl zzll a I3
Cis = AMWINIUTNTENTINGT M N sUatun s uasaLef
o A AP L oyl W Y 4 . 4
Cwo = ANAaNIIAIATRIANINgaAe i ilasanndene alaTasansivaL A
NINUARNTDT
o g Y 4 . 44
Cor = AAtlan1alunisuanduAIliesa e nATasansinailasy
NINUARINTDT
a4, 40y 4 - coq
Ter = WAWIHRINEALATEIAN TN LAt UTANIIUAR TR s
Crr = Sunumnivunaeser uagavsuandma sl

AR LA L luFaIndgAuATILIN (P) WAANAIANNNIN (4.4)
P=(Cg +Cpmp +Cop)Tcr +Crr (4.4)

e

a

P = ARuaUluRmINERUATIuIN (L)
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Cip = AWINIUTNTEN1ING (Un/Falu)

o a4 o o
Cuwp = AILABNIIANLATANANT (U n/gaTu)

1 al zﬂl a uI/
Cop = mmﬂ‘lﬂmmLummnmmmm@m TRV )
Ter = e unauasugansuaiaes (dalu)
Cr = ﬁunumm@q@ﬂmmmm@ﬁqLSﬁ@§(mw)

dauAnldanelunsaniivauaenenunend j (Aoc;) lunsiilie Arldanass

A dl a K A a e 2 = A dl . a o agl/d v o |
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ARANUIULABUN T ANINENYN IS FI1UIBINTIUARTET H o ARTITNNTTE U
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LAFENANIABLADY Cyp ABANABNIIANLATEIANT NGRS LIl NAN Availability Nanaq

Cop PRANAETRNATUNNIHARRUAHRIANNAT Availability Nanas AN (4.5) Uas

(4.6)
T, _ (M xj)xHyo (4.5)
100
AOC; =T; x(Cyp +Cop) (4.6)
Ine
a A o A a - a
T, = lansnaaredesesansngoyidalllusend | (Faluyimew)
m = ANANU5ZANTAINTUIRIANAIN (4.3)

= d‘ o 1 ¥ A
WAAUNATUILAN TR (LARL)

._.
[

o o A o — o ~
Huo = dalasnisldenuaesiarasdnssiaina (Falug/inai)

Aoc; = Aldanglunisanlinaunaneulumeud j (un)
o d . .
Cwvb = ANAANTIANLATRIANT (LN/TTNa)

1 = zﬂl a uI/
Cop = ANAHIANIALNBIAINUEANITUAR (L9/T9THN)
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TwidaiiaziinisAurnayataseiiieniqanmsnzannga lunisfndulanlany
a -0 o = A o v o AN o o %
neuandLresd I niulsesunstidinen N lusunusantesisulaInngn tneld
o tdl o o Y lﬂl v L7 dl (=1
wuuAnaesidaue luindenuaquasldAdewunninggiuaed Ball Shear tHuinmaily
nsindula IneazsesrianisninuarInis lnesiieied lusuudnaesnndeyauas
Haulr1997999 10N MAN T LAZHIAINITIHLAAFIUA N HUNUAIA T ULLUR1ADIUAY
o dl dl dl a ' v o [ % o‘d‘ o v
AUIINIqATINNzaNNga lun1sasugansuaRa e s wdotinadwinAwIlFann
, 2 o — e 4
wuuanaesilidiaueiiatiulsannunistingadneaTeamaneasiiia unuwkung

o o a dld v
UIINTNEN wLLLANTA e

a

o 1 a -4 =
4.6.1 msn'mummwva"mmmuazwau‘lm

TunsaiAneinanualifiansanazseaulalunisidgunsuanimasinasinanla
= = =< o 0 < 2 | P | aAa X | v . X
Husneinen asvinnisdigmauasiitavsandeyasldaaseiiiatu Inapldanemani

aviiivaaniiugaailssinn loun

|
1%

1) AnldaneAstulednisulaaugansauasities avazlsznaulifoailadefiall
- ALINNUT DI

|
1 =

- ANABNIIALATEIANT
- o -
- ANAaTlanaileIRNuEANIIHAR
o o —
- WAl lunsilasuganI I uaRdLEe s
- fiunusanzeterluagansuanomes

- $IANTINIBIFIINTIUR AL LTS

1 ¥
Y1 [ %

2) Anldane N AT UAINITANRUII TeazisenatlddaaTlade fail

a A al
- anHARNgoyLae 1l

a

- 0TI INULDILATAIRNTFATL
- AU UABLARU
1 lﬂl =]

- ANLABNTIANLATANANT

- ANAETANNAAINNINLANITUAR



42

v zﬂl ¢:4I o [ v :s' a o %
18Y4A LL@ZLQ@H1°IIVI@$H’]N’]W]HQNM’] ﬁlu‘]@uﬂ’]ﬂﬂ@ﬂuﬁ mmmmmmmmmunu

R o a PP =
ﬂﬂ%@’mﬂ]‘ﬂ\‘lﬂﬂ‘im’]Luuﬁuﬂ]‘ﬂ\ﬂ’j\‘l\‘l’]uﬂ’j‘mﬂﬂﬂﬂ LL@@ﬂ‘L&M’]?NW 4.6

FI19797 4.6 89ALlsTnaLTeIAuY N9 g9 NELATeeaNs

& v 1
@Qﬂﬂ?ZH’ﬂUﬂ@QmuVlu UTunnd N8
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FaluasiaduAmiu 59.93 urnsadalug ﬂ'ﬁL%ﬁ‘ﬂfammﬁmmﬂmmmwam (Cop) And
AredAn AN THaALALi danissAneas w24 FaludAniiu 175,22 unsadalus as
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Ul 1ean dnsmanids (i) TnaarAsilupAeatsaiaa FiuAINI RN 19 11un19

AN WAASTUANT19N 4.7

AN NN 4.7 ANITIRIARF1a91999 U AN TN

wiHmas IEFValol! ntdnel

C 59.37 /g Tag
LB

c 59.93 U/ T
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c 175.22 U/ Ta
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e 13.0 Tl

C.. 57,750 U

m 0.953 %/ LA

H 720 daluemhau
MO
i 1 %/\PBL
s, 0 N

4.6.2 HANISNAABIWATNIsUFULSIMINIEaUD

AINANNIIN (2.7) (4.3) (4.4) (4.5) UaT (4.6) UszneUALAINIIIEIREFAN9 A1N19D
° ° > o 99, g LA A, e £ o 2
trnnAuaiengnsldaunna liarldanasansaihieuiiAanfiga datinldldluns
Andulaasunsuanamassnlud maszieanlunisauanlssiinmasanllsunsuluiag
gaWi@niaa enagns unn limfaenldaasansIfign (Economic Service Life:

FSL) w@aalN1ANLINT 1.6 LATHAANFAINNITANUINS LEASAIANIIN 4.8
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) AW of Total

j ACCj CR AOC AW SDBSS
1 1,614 62,195 1,614 -63,808 257
2 3,227 31,252 2,416 -33,668 2.66
3 4,841 -20,938 3,216 24,154 2.75
4 6,454 15,781 4,014 19,795 2.84
5 -8,068 12,688 4,808 17,496 2.93
6 -9,681 10,625 -5,600 16,226 3.02
7 11,295 -9,152 -6,390 15,542 3.11
8 -12,908 -8,048 7,176 15,224 3.20
9 -14,522 -7,189 7,961 -15,149 3.29
10 -16,135 6,502 8,742 15,243 3.38
11 17,749 -5,940 9,521 15,460 3.47
12 19,362 5,471 -10,297 15,768 3.56
13 -20,976 -5,075 -11,070 16,145 3.65
14 -22,589 4,735 -11,840 16,576 3.74
15 -24,203 4,441 12,608 17,050 3.83
16 -25,816 4,184 13,374 17,558 3.92
17 -27,430 -3,957 14,136 -18,093 4.01
Tned

i ~ FauiAunAn1dans

CR = Capital recovery

AOC; = ArldanelunnsinfiuusedauliuAoud |
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1) A Availability

2) A1 Performance rate
3) A1 Quality rate

4) A1 OEE

5) A1 MTBF

6) m'ﬁLﬁmLuummﬁﬁmmm?mmu Ball shear (SDBSS)
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LFABIANINARBILASRAT 2 4.p. 2551 n.8l. 2551 A.A. 2551 Alede
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MANUIN N

.1 TayALAAITIAASIBLATDIATDITANIAS bHNNVINSANEN

[Bonding System

[ Bording Method Thermosonic (15)

BOM Mode Congtant Current, Voltage, Power and Normal

_ (Pmogrammable)

Loop Type Meomaly Low, Sguare & J

XY Resolution 02um

Z HResolution (capllary traveling | 0.4 um

mation)

Fine Pitch Capabiity 35um pitch @ 0.6 mil wire
| No. Of Bonding Wires Up 1o 3000

Program Storage 1000 programs on Hard Disk

Dual Transducer Freguency System

Programmable profies, control and vibration
modes

Vision System

Pattern Recognitien Tme 60 ms / point

Pattern Rec on ACCurBcy 0.37 um

Lead Locator Detegtion |12 ms | lead (3 leads/frama)
Lead Locator Acgliracy ~[z2.4um

Fost Bond Inspéction

irst Bond, Second Bond & Wire Tracing

Max, Dwe Levael Diftarent

400 -500um

Material Handling System

Indexing Speaed

200 °250 ms @ 0.5 " pitch

Indexer Resclution

tum

Lead frame Position Accuraty

+ 10um

Applicable Lead frame

W = 15~75 mm @ bonding area in Y = 65mm
=15 =50 mm @ bonding ama in Y = 57mm

L = 300 mm [Maximwum]

T-a0.075~0.8.mm

Applicable Magazine W = 100 mm (Maxmum)
L= 140 =300 mm
H =180 mm (Maximum}
| Magazine Pitch |2.4-10 mm (0.09%<0.39")
Device Changeover < 4 minutes
Package Changeovef. < 5 minutes
Numbeeof Buffer-Magazine 3.(max, 435.mm)

Uil n.1 deyasesziaanuersenTaNa AT I
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N.2 TayaLAAILNUNITLNFISNEILATAIANSNLUEUIAN LT ENEHAR

3.1 Preventive Maintenance Schedule

[D-Dhaily 1 20 howorly)

Q-Cuarterly (1500 houdy)

WeWeekly ( 100 hourly )

H-Half Yearly (3000 hourly )

M-Monthly (500 howrly )

Y-Yearly (6000 hourly )

AR-As Required

31.1 Bond Head

# Maintenunce Routine DurstiansofeBo W [ M | Q H AR
Calibrate Wire Clamp Fapee® {mins X
2 | Check Wire Clamp Opening G ap® 1 dmins X
4 | Clean Wire Tensioner 20mins X
5 |Check E-Tarch Alignment L0mins X
6 |Clean Wire Clamp Clamper Plat=* S i ng X
7 | Clean Wire Spoal Assembly L 0mins X
§ |Calibrate Bond Fores 20mins X
Muote: * These schedules 8re aaly recommendations. Schedule will still depend on the customer
requirement and necessity.
For finer pitch or sensitive application, more frequent PRMshould be expected,
3.1.2 Workholder
4 Mafntenanes Routine “Bomtionlemeed o | o | H AR
Clean Linear Scale Ha
2 | Check Indexer Clamper Force Limins X
3 | Clean voice coil motar 15mins X

91



3.1.3 XY Table
& Maintenince Routine Duration WM Y | AR
1 | Clzan Linear Scale 30mins ¥
2 | Clean coil bracket | Smins M
3.1.4 Elevator
] Maintenance Routine » ion WiliM Y | AR
I | Clean & Lubrication XY Z Axes 45 mins X
2 | Clean X,Y Z Sensor ! Smink
3 | Check Timing Belt | Smins X
4 | Clean & Lubricat= Plaform Sli:kx 45 mins x
§ | Check Ejector Smabithness [ Smins
& | Clean Ejectar Sensar 3 mins X
3.1.5 Card Cage
3 |
L WM y | ar
| | Check Grounds Resistiince
3.1.6 Optics
P Maintenance Rofline 412 -o-| - Dursil M Y [ ar
| | Clean Optics Lens Siming ”
3.1.7 Miscellaneous
o
# Maintenasce Routine Y | AR
I | Clean Floppy Drive/Head
2 | Clean Key Board & Trackhall Smins X
3 | Change Air Filter 20mins X
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2.1 TayauanulFauiiauan OEE nauuasnaInIsilagunsumtas

NMARNUIN U

94

% = 1 1 o -dl a I8 tﬂl o 1 ndl
%@H@LL@HULVIEUV’W OEE Aaulasnainailasunauniliag 11&Lﬁ?’ﬂ\‘i@ﬂ?ﬂ@ll‘1’]‘1/‘l‘]_l

tleynmaunaaiuazinlian Availability a161 taedeyanlsuianiesesdnsisun 7

o
LATEN

5119199 9.1 doyanfFuumend OEE nanuaznaInIslatunsufates

Availability Performance Quality Rate OEE MTBF SDBSS Wire Pull

MC Old New Old New Old New Old New Old New Old New Old New
1 90.34 | 94.85 | 97.98 | 97.97 | 99.71 | 99.68 | 87.28 | 93.50 | 32290 | 480.72 3.41 3.05 | 22.05 | 23.54
2 90.23 | 96.54 | 98.25 | 98.02 | 99.65 | 99.74 | 88.34 | 94.38 | 31040 | 53540 3.59 3.06 | 21.32 | 21.95
3 86.97 | 97.06 | 98.12 | 9856 | 99.68 | 99.69 | 87.12 | 95.37 | 16829 | 35053 | 3.82 285 | 23.65 | 22.73
4 92.84 | 97.32 | 97.25 | 97.03 | 99.70 | 99.70 | 86.23 | 93.18 | 272.07 | 463.00 3.34 269 | 21.16 | 23.61
5 88.44 | 98.27 | 98.24 | 97.96 | 99.69 | 99.74 | 87.49 | 94.65 | 33932 | 695.92 3.57 276 | 2474 | 24.32
6 87.02 | 96.06 | 97.63 | 97.16 | 99.60 | 99.72 | 84.62 | 93.07 | 17365 | 289.07 3.64 286 | 23.56 | 23.95
7 88.07 | 97.76 | 97.85 | 97.23 | 99.64 | 99.67 | 85.86 | 94.73 | 11270 | 696.00 3.76 3.00 | 2282 | 21.38

Ave | 89.13 | 96.84 | 97.90 | 97.70 | 99.67 | 99.70 | 86.71 | 94.13 | 24276 | 50152 3.59 290 | 22.76 | 23.07
%

Impr 8.65% -0.20% 0.04% 8.56% 106.59% -19.3% 1.4%

ove
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2.2 TAYAUAAINANISNAFDLANLANANUDIUTEANENINTBILATRIENS

mmimmmummmumnﬁmmmﬁﬁmmm’?ﬁlﬂﬁmﬁwuﬂﬁymmmumaqLeméfTmﬂ
Fnadeudae T-test el RaUTUAMLLANAI189A AN Availability, Performance rate,
Quality rate A1 OEE A1 MTBF #1 Wire pull Lmzmﬁﬂ\uuummﬂmmmLmﬁwqﬂum
(Standard Deviation of Ball Shear Strength: SDBSS) sxmdnarieuLAzAIaINN T Agusn

nudAatas Wanunszaudad A 0.05

AN9799) 1.2 HANTTNAGALAIALINLANANN AN RLadRTasansIwL Ty

Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean

Pair 1 AVI_BEF 89.1300 7 2.12742 .80409
AVAI_AFT 96.8371 7 1.14226 43173

Pair 2 PERF_BEF 97.9029 7 .36303 13721
PERF_AFT 97.7043 7 .56918 .21513

Pair 3 QUA BEF 99.6671 7 .03904 .01475
QUA _AFT 99.7057 7 .02820 .01066

Pair 4 OEE_BEF 86.7057 7 1.23012 46494
OEE_AFT 94.1257 7 .88066 .33286

Pair5 MTB_BEF 242.7614 7 89.83139 | 33.95308
MTB_AFT 501.5200 7 156.31757 | 59.08249

Pair 6 SD BEF 3.5900 7 .17301 .06539
SD_AFT 2.8957 7 .14478 .05472

Pair 7 WIRE_BEF 22.7571 7 1.32248 .49985
WIRE AFT 23.0686 7 1.08593 41044




AN9799) 2.2(518) NANIINARALATIANNLANFNNNATATAILATAIANIANLTTY1Y

Paired Samples Test

96

Paired Differences

95% Confidence
Interval of the

Std. Error Difference

Mean [Std. Deviation | Mean Lower Upper t df Sig. (2-tailed)
Pair 1 AVI_BEF - AVAI_AFT | -7.7071 2.53249 95719 | -10.0493 | -5.3650 -8.052 6 .000
Pair 2 PERF_BEF - PERF_AFT| .1986 .34222 .12935 -.1179 5151 1.535 6 176
Pair 3 QUA_BEF - QUA_AFT -.0386 .05242 .01981 -.0870 .0099 -1.947 6 .099
Pair 4 OEE_BEF - OEE_AFT | -7.4200 1.11693 142216 | -8.4530 | -6.3870 | -17.576 6 .000
Pair 5 MTB_BEF - MTB_AFT }258.7586 161.87962 |61.18475 [408.4723 109.0449 -4.229 6 .006
Pair 6 SD_BEF - SD_AFT .6943 .20074 .07587 .5086 .8799 9.151 6 .000
Pair 7 WIRE_BEF - WIRE_AF| -.3114 1.36559 .51615 | -1.5744 .9515 -.603 6 .568




97

2.3 TOYALAASNANITNARALILATISUANANNUS (Correlation Analysis)

o

UdayaNINAFaUNIAINANAUTITUINNALUIAI8N1TLATIETAUANAUS

[ 1 =

(Correlation Analysis) Wud1A1 SDBSS Amanuduiusasireliladn Aoy luiiAn1ensadnaiu

1
o A

A1 Availability A1 OEE wazAn MTBF TaaiiAniiednAtu? 0.000, 0.000 waz 0.003 ANNANGL

o

A15197 2.3 HANNINARBLAATIZFANANAUS (Correlation Analysis)

Correlations

AVAILABI | PERFORMA | QUALITY OEE MTBF WIREPULL SD
AVAILABI Pearson Correlation 1 -.294 .632* .928* .807* -.089 -.963*
Sig. (2-tailed) . .307 .015 .000 .000 762 .000
N 14 14 14 14 14 14 14
PERFORMA  Pearson Correlation -.294 1 -.036 -.050 -.137 .094 .326
Sig. (2-tailed) .307 \ .904 864 .640 .750 .255
N 14 14 14 14 14 14 14
QUALITY Pearson Correlation 6824 -.036 1 .584* .536* .090 -.617*
Sig. (2-tailed) .015 .904 ) .028 .048 .760 .019
N 14 14 14 14 14 14 14
OEE Pearson Correlation .928* -.050 .584* 1 .794* .057 -.891*
Sig. (2-tailed) .000 .864 .028 , .001 .846 .000
N 14 14 14 14 14 14 14
MTBF Pearson Correlation .807* -.137 .536* . 794* 1 -.053 -.731*
Sig. (2-tailed) .000 .640 .048 .001 . .857 .003
N 14 14 14 14 14 14 14
WIREPULL  Pearson Correlation -.089 .094 .090 .057 -.053 1 -.100
Sig. (2-tailed) 762 .750 .760 .846 .857 . .733
N 14 14 14 14 14 14 14
SD Pearson Correlation -.963* .326 -.617* -.891* -.731* -.100 1
Sig. (2-tailed) .000 .255 .019 .000 .003 .733 .
N 14 14 14 14 14 14 14

*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).
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U4 i’agamenamef“aLﬂsﬁ:ﬁmsnmnaﬂ (Regression Analysis) 92#219 SDBSS uaz
Availability

TRy ALARINANITIAIIZINII0ANDY (Regression Analysis) 731314/ SDBSS WAy

A1 Availability Ineinnualsian SDBSS ilusianangnd

ANT199 9.4 HANNTNARBLALATN AN NRUSTZIINa SDBSS WAz Availability

Model Summary

Adjusted Std. Error of
Model R R Square R Square the Estimate
1 .9632 .927 921 1.21691
a. Predictors: (Constant), SD
ANOVAP
Sum of
Model Sgquares df Mean Square F Sig.
1 Regression 225.130 1 225.130 152.027 .0002
Residual 17.770 12 1.481
Total 242.900 13
a. Predictors: (Constant), SD
b. Dependent Variable: AVAILIBI
Coefficients®
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 127.480 2.817 45.260 .000
SD -10.634 .862 -.963 -12.330 .000

a. Dependent Variable: AVAILIBI
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u@.5 i’agamename?aLﬂﬁ'}:ﬁmsnmnaﬂ (Regression Analysis) 92#219 SDBSS uaz

aNYMS IENUIRINURAL DS

TRy alanINaNIIAIZINIIIANE (Regression Analysis) 7813719A1 SDBSS WAy

a1gn17lduIaInIIuandges laaniuualiAn SDBSS usanensnl deyaain

dl o/
LATRNANT

3 1ATAN

FIN9NT 2.4 HANNINARDLAATISTANANNUEIEUIN SDBSS Uarangnig dues

NIUARTDT
hlanth 1 2 3 4 ] B
# 1 2.4490 2812 28921 2812 2870 3.012
#2 2528 2 B&5 2778 2762 2860 2845
#3 2570 2 B4k 2850 2805 2800 24939
Awe 2.531 2.705 2.850 2826 2.910 2.965
Model Summary
Adjusted Std. Error of
Model R R Square R Square the Estimate
1 .9382 .879 .849 .72626
a. Predictors: (Constant), SD
ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 15.390 1 15.390 29.178 .0064
Residual 2.110 4 527
Total 17.500 5
a. Predictors: (Constant), SD
b. Dependent Variable: MONTH
Coefficients®
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -27.703 5.784 -4.789 .009
SD 11.152 2.064 .938 5.402 .006

a. Dependent Variable: MONTH
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) [ <
2.6 WAATIEALREA L UATITATUINUSENIANANIAT ESL Aaaldsunsululasdanian

LR

TunsAun AU UIINTaINIs LELATENs Iivanensninnaenisldaui

WMHNNZANURININBAAITDS (Economic Service life: ESL) faeltsunanlulnsdanidniia

2 EE D B o | B EIHD W Rk

1 [Econamic Service Life |
0,

e telm ,57817&""" ATy
4 Month 1] AOC  Capital Recovery AW ofAOC | TetlAW | SD Parameter for Calculation
5 1 0 | 16135052 BA219455 | 161351 | BIB0B.053 | 257 T
B 2 D | 3270105 43126199 | 4241624 | 338EE.21 | 26 | e 937 | i
EAE 0 | 4md05157 | ba0@sdo | 3BA1 | 241E4447 275 | i 993 | LT
B 4 0| Besatar | BisEIAT | G401 | 49796167 284 | G 172 | uwmgln
i 0 | BOBTEE2 | BIZGATEG | BAF0S41 | ATA9E085 | 293 | T " e
E - D | 9ES10314 B0EEE31 | BEGO044 | B226.7E9 | 302 | Coe  s778000 1w
it 7 0 |M2s4g37) B906235 | Easast |oeedsz 3 m, 0953 :
2] 8 0 |A08042 BB47TS | 4717640 | 1522424 | 320 | i 20 i
EET 0| dE21547  B7g8BR3 | BeoE0st | 1814823 |g2d | . 1 -
T4 10 0 BBE01E | Barelgs | -e4ndel | a3
5 1 0 A7 §5.03852 W 4952051 7 347 E
IET D EROey | 13 U7 | 356
7 13 0 Z09meed BIUMRET | 16144533 NGBS
IR 0| 2msn0T L IEETEIET | A7 =-PMT{$B$2,$‘A14.NPV{$B$2,$C$5:$C14}+0}|
19 1 0 24202679 444129 P
El T D 2E8MB084 p419asd 7 ATEBIR | 392
i 17 D 2958 4396693 | -18063.345 =PMT{$B$2.$A14.$B$3..$B14}|
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MANUIN A

A.1 TaYAA1 SDBSS UBILATAIANTNANAILATAIN 1

2552 ABILATAINNIN ARDILATAIN 1

AN997 A.1 A1 SDBSS LAAUAINIAN W.A. 2551

102

FN9eLAAsTaz AT SDBSS se1dnaihan A4NAN W.A.2551 DILABUW NNTIAN N.A.

Sample x1 X2 x3 x4 x5 X6 X7 x8 x9 x10 SD ﬂ'”ll,’v)a‘ﬂ
1 65.78 66.77 67.3 68.11 69.89 70.99 72.79 66.73 61.57 64.6 3.23
2 78.01 79.43 82.4 78.64 82.47 88.86 83.61 %9 79.6 81.68 3.24
3 68.12 71.83 67.24 .12 70.98 66.75 66.63 61.31 65.57 65.05 3.23
4 60.2 60.54 64.79 68.94 66.43 60.61 66.82 63.49 66.98 67.85 3.27
5 62.33 62.59 60.48 54.14 56.09 54.73 56.64 60.73 61.06 60.57 3.19
6 69.68 68.85 62.25 64.14 62.38 63.36 66.09 70.28 68.94 62.4 3.32
7 66.72 67.75 67.08 63.71 67.85 7411 63.74 69.65 70.02 63.74 3.30
8 66.63 64.56 61.5 60.43 59.37 60.43 66.73 62.97 57.37 58.81 3.25
9 54.18 61.42 58.79 59887 56.6 56.6 58.39 58.62 59.35 50.06 3.23
10 67.24 76.01 71.98 66.15 67.28 66.82 70.96 65.37 68.95 67.42 3.27
11 67.41 67.08 71.52 63.39 66.45 74.16 63.9 66.92 67.1 69.87 3.28
12 56.96 55.9 55.88 58.73 58.08 54.72 52.88 54.29 47.19 55.47 3.25
13 60.59 63.8 67.82 59.92 56.04 59.02 62.93 58.95 61.41 58.89 3.28
14 63.06 60.2 56.22 61.19 61.79 61.3 61.39 67.71 61.28 66.63 3.23
15 64.16 721 75.54 68.67 7112 70.69 72.9 72.89 72.31 74.42 3.21
16 57.96 58.86 59.65 61.89 57.64 62.13 59.83 54.69 51.29 57.05 3.27
17 65.26 73.69 62.1 71.19 68.19 68.63 71.63 68.76 69.27 69.3 3.27
18 67.95 68.92 67.91 60.8 60.04 65.49 65.54 64.3 60.25 64.99 3.28
19 69.26 71.25 72.97 71.33 64.33 66 7413 65.81 69.51 71.19 3.26
20 56.61 64.86 67.99 65.07 62.22 65.47 66.72 65.92 61.79 65.41 3.25 3.25




AN397 A.2 AN SDBSS LA W.A. 2551
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Sample x1 x2 x3 x4 x5 X6 X7 x8 x9 x10 SD ALaAL
1 66.6 67.25 65.99 59.98 70.08 69.11 68.51 66.17 62.28 68.2 3.12
2 66.48 62.64 64.82 66.56 68.76 63.38 68.2 60.24 61.59 58.24 3.48
3 63.35 62.28 65.29 57.81 58.28 64.13 64.44 59.31 59.83 66.73 3.14
4 68.38 62.2 68.86 65.31 65.16 67.37 71.88 70.02 65.52 60.91 3.42
5 45.82 51.31 55.82 54.11 55.1 53.68 53.7 48.28 54.09 48.32 3.41
6 75.07 80.59 78.75 79.38 77.31 83.77 80.29 80.24 72.57 75.26 3.30
7 60.08 67.71 65.51 61.68 66.56 64.52 62.93 58.3 58.78 64.89 3.29
8 74.03 68.38 71.2 69.34 GBI 65.77 61.67 64.28 69.42 67.45 3.49
9 63.71 68.25 64.99 69.65 65.51 62.17 63.27 66.54 66.29 58.25 3.24
10 54.16 55.33 53.97 50.76 46.54 53.71 49.8 46.31 51.83 53.4 3.19
" 66.75 58.31 56.24 57.33 59.8 61.07 58.77 61.84 59.37 64.36 3.23
12 70.37 78.27 73.51 77.96 78.77 70.21 2D 75.03 78.14 74.42 3.28
13 64.26 59.61 o 58.13 o4 B 56.52 61.01 52.06 60.81 56.97 3.25
14 69.21 63.35 63.61 71 66.33 63.85 66.53 69.31 72.79 69.57 3.31
15 57.37 56.56 56.79 61.08 52 56.35 b3 49.18 51.54 53.9 3.49
16 67.88 69.99 65.72 66.54 62.64 69.71 61.22 61.79 63.5 62.5 3.28
17 70.63 67.86 69.47 67.34 65.04 63.58 74.98 66.43 66.29 67.48 3.20
18 62.14 68.36 62.47 61.6 67.57 66.41 67.81 60.52 60.05 67.36 3.35
19 71.41 7112 67.39 70.97 62.69 68.45 62.7 71.31 69.6 65.45 3.45
20 56.61 64.86 67.99 65.07 62.22 65.47 66.72 65.92 61.79 65.41 3.25 3.31

- ' 2
19197 A.3 A1 SDBSS LABURNTAN W.A. 2l

Sample x1 X2 x3 x4 x5 x6 X7 x8 x9 x10 SD ﬂ'”lL’vﬁ‘EI
1 77.11 79.84 77.21 75.04 78.91 76.66 78.24 80.64 74.27 68.39 3.51
2 59.05 59.86 61.07 61.12 63.54 56.92 52.90 54.39 58.42 55.63 3.33
3 78.37 74.19 68.83 74.73 71.16 69.76 67.81 67.45 69.82 69.38 3.52
4 65.63 58.58 63.32 63.65 65.84 66.47 62.25 59.36 57.32 59.22 3.34
5 74.48 78.74 78.25 74.92 76.76 67.51 74.51 77.38 78.85 76.82 3.36
6 59.62 62.58 60.17 67.37 63.21 59.98 55.28 61.25 57.06 58.64 3.39
7 64.59 62.80 62.67 72.76 69.61 69.25 65.85 69.29 70.23 68.57 3.39
8 66.63 58.99 63.16 57.64 62.96 59.29 60.66 56.21 65.27 62.94 3.37
9 69.88 66.19 66.26 67.72 72.28 65.31 69.57 73.14 7213 62.29 3.52
10 79.71 75.43 78.24 69.00 75.93 72.50 77.65 76.24 71.65 70.86 3.53
" 56.99 54.92 54.90 63.27 61.42 59.16 64.19 61.37 59.77 60.83 3.22
12 58.00 57.91 50.77 59.74 53.01 56.45 50.96 50.59 57.35 56.00 3.43
13 57.22 61.04 64.04 63.79 58.17 64.43 58.89 53.89 60.57 60.34 3.35
14 67.84 73.67 74.25 69.57 65.63 75.55 73.42 75.52 71.06 71.82 3.32
15 67.60 69.02 59.06 61.39 60.86 63.89 64.44 61.24 64.41 59.62 3.32
16 62.58 66.26 66.49 70.32 70.75 68.95 67.43 60.43 64.89 67.17 3.25
17 64.99 62.65 62.23 63.44 62.85 63.05 63.85 55.70 57.02 56.66 3.40
18 65.09 62.38 67.63 70.58 70.79 72.23 67.77 69.09 71.95 64.98 3.30
19 69.71 67.13 65.16 62.75 65.38 59.2 71.42 66.97 66.1 65.26 3.395
20 65.14 69.62 58.14 67.52 68.35 62.02 66.09 65.33 67.23 65.85 3.32 3.38




FIN9N 7.4 AN SDBSS LAUNGAANEW W.A. 2551
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Sample x1 x2 x3 x4 x5 X6 X7 x8 x9 x10 SD ALaAL
1 79.05 81.69 81.73 72.97 79.74 78.46 82.16 80.39 77.28 77.60 2.76
2 52.23 56.27 53.63 50.19 48.35 48.95 48.48 48.87 50.01 49.52 2.60
3 72.50 71.08 72.96 76.41 73.69 76.05 74.28 79.12 70.95 71.37 2.67
4 69.51 69.94 68.62 68.96 69.78 72.00 72.44 74.85 70.38 76.77 2.69
5 63.06 67.65 64.20 62.06 67.92 69.17 66.21 61.38 64.43 65.15 2.60
6 72.82 79.61 80.22 82.35 76.09 75.79 78.03 78.51 78.56 78.70 2.64
7 74.72 75.77 69.56 71.67 71.48 69.13 73.81 72.98 73.16 66.78 2.77
8 75.40 73.79 77.25 80.48 78.43 77.30 81.73 80.62 81.57 78.07 2.65
9 67.01 70.96 71.12 T 64.10 7112 70.60 68.15 70.96 65.94 2.68
10 58.78 51.05 57.82 52.54 59.01 53.27 SRR 56.43 56.52 55.73 2.76
" 71.88 73.62 71.26 76.78 72.95 67.58 70.41 74.99 70.98 75.20 2.71
12 68.08 60.28 64.57 65.11 60.71 60.81 65.10 62.81 59.77 64.22 2.71
13 65.13 64.11 67.75 64.80 68.22 69.46 N2 T 65.47 71.62 66.93 2.68
14 67.40 70.19 60.21 65.85 67.02 65.74 66.80 65.00 66.88 63.68 2.62
15 63.31 60.09 58.46 63.26 61.80 63.24 57.41 60.80 55.18 59.66 2.74
16 60.13 61.09 64.09 61.73 63.62 D942 64.68 61.36 56.02 63.88 2.68
17 53.02 55.34 60.20 58.31 56.26 58.77 58,39 54.41 52.93 58.98 272
18 78.77 80.30 82.87 84.85 84.94 81.16 78.72 82.06 76.74 80.60 2.66
19 62.69 63.18 66.63 66.17 66.43 64.26 62.83 63.23 65.57 57.62 2.69
20 70.67 73.27 74.69 65.91 69.08 70.74 73.96 68.78 70.74 71.90 2.65 2.68

= ! = o
19799 A.5 A1 SDBSS 1AalguaAd W.A. 2551

Sample x1 X2 x3 x4 x5 x6 X7 x8 x9 x10 SD ﬂ'”lL’vﬁ‘EI
1 66.34 57.1 57.41 60.09 62.42 69.29 61.64 62.26 60.29 59.36 2.71
2 65.68 63.97 69.76 68.45 62.51 65.91 64.98 69.77 68.53 63.54 2.65
3 67.68 69.56 72.66 68.68 70.32 74.08 65.59 73.67 72 69.28 2.74
4 65.7 62.22 71.25 70.58 69.71 69.75 68 66.43 68.14 70.16 2.76
5 80.03 76.51 81.35 7412 74.78 78.59 81.19 75.26 75.6 79.26 273
6 59.22 62.84 60.74 54.81 57.64 55.64 60.27 62.52 56.73 58.12 2.75
7 66.64 71.13 66.32 68.61 72.25 63.77 70.5 71.61 71.69 69.77 2.82
8 68.98 65.92 67.7 66.04 66.39 60.83 71.64 68.27 67.15 68.87 2.81
9 66.52 64.83 66.94 68.6 68.39 74.6 70.19 68.33 67.88 66.44 2.67
10 66.09 68.68 70.59 75.98 70.21 68.27 73.75 70.11 70.23 69.1 2.79
" 58.52 60.56 59.77 60.76 60.85 63.5 62.76 56.5 63.32 65.83 2.70
12 61.51 53.64 56.44 55.43 59.3 61.74 59.75 57.41 55.06 57.1 2.75
13 59.46 65.05 58.96 56.9 57.37 57.58 58.63 58.03 57.42 54.87 2.65
14 64.94 63.99 67.39 71.08 66.03 61.01 67.32 67.07 66.15 63.86 2.69
15 65.34 61.41 68.28 65.88 69.03 63.82 67.31 63.77 61.57 67.87 273
16 54.26 57.45 51.59 52.74 55.78 57.74 56.2 61.1 57.92 57.38 278
17 64.32 65.97 67.07 71.4 70.36 72.65 66.62 67.29 69.7 69.51 2.64
18 74.44 71.24 74.68 78.03 77.79 72 77.19 78.91 75.08 78.97 2.78
19 61.69 54.27 55.17 61.34 58.56 58.09 62.15 59.32 60.46 60.09 2.67
20 69 60.08 63.2 60.56 59.91 64.35 64.05 64.23 63.45 61.6 2.72 2.73




A131497 A.6 A1 SDBSS LAAUNNIIAN W.A. 2552
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Sample x1 x2 x3 x4 x5 X6 X7 x8 x9 x10 SD ALaAL
1 61.94 64.27 68.39 68.03 67.4 60.47 65.58 66.49 67.05 62 2.84
2 62.37 62.49 65.25 60.93 64.24 60.71 64.81 61.37 64.49 55.47 2.90
3 72.46 73.57 67.57 73.06 69.47 71.62 69.51 70.07 66.12 74.36 2.69
4 60.23 57.87 55.96 62.66 61.31 58.97 58.01 56.46 63.02 63.01 2.68
5 64.54 65.62 71.02 64.9 62.63 62.18 60.9 65.11 65.8 63.2 278
6 56.04 57.29 58.53 60.66 65.19 57.65 61.61 61.73 58.45 60.25 2.70
7 68.71 65.86 63.46 69.2 63.5 70.04 69.77 64.81 63.59 66.78 2.70
8 69.65 71.57 714 74.85 72.86 67.02 74.91 66.46 71.24 723 2.86
9 58.43 63.36 61.73 60.62 61.8 58.29 64.57 57.85 56.89 64.53 2.84
10 58.6 61.67 59.31 56.02 58.83 62.15 62.77 54.44 61.01 62.09 2.79
" 53.74 56.51 56.29 59.11 53.75 54.24 51.66 59.45 51.52 54.2 2.75
12 54.52 52.71 54.43 48.51 49.57 51.77 48.45 51.52 56.97 54.39 2.86
13 58.73 62.62 59.46 59.6 56.92 61.31 57.81 63.46 66.04 62.88 2.87
14 65.98 63.84 58.15 63.33 64.5 59.52 65.67 66.28 65.13 65.82 2.81
15 57.81 58.49 58 62.71 58.91 56.99 9§.22 58.54 56.51 51.53 2.86
16 58.64 60.39 60.8 56.49 57.68 54.67 5417 56.21 52.98 59.54 2.70
17 65.97 58.52 56.69 60.13 58.9 56.76 58.58 62.1 56.76 58.07 2.90
18 73.16 7517 69.04 73.42 75.25 73.16 77.43 69.66 76.22 75.21 2.70
19 62.74 68.26 64.32 64.64 66.99 70.56 70.15 64.41 63.76 67.82 2.77
20 67.53 62.63 63.09 63.78 60.63 66.3 62.86 65.46 68.95 68.16 2.75 2.79
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A.2 TayaA1 SDBSS 1a4LATAIANTNANDILATAIN 2

FNINUARANTRYAAT SDBSS 95M979LAa1 AIMNAN W.A.2551 DY LABUNNIIAN W.A.2552

A4 o &4 A
AANLATRIANTNANDILATEIN 2

A3 A.7 A1 SDBSS LAAUAIUIAN W.A. 2551

Sample x1 x2 x3 x4 x5 X6 X7 x8 x9 x10 SD ﬂ'ﬁm?vlﬂ
1 69.07 7411 72.23 70.5 75.41 68.85 71.29 73.59 64.56 66.86 3.39
2 63.56 63.5 68.35 69.36 74.53 67.47 68.13 65.33 70.16 66 3.32
3 58.89 63.97 60.53 64.47 63.54 66.7 58.78 67.81 63.78 58.58 3.34
4 63.04 63.59 63.76 61.08 71.32 66.76 71.02 65.4 64.46 66.16 3.32
5 73.75 62.96 69.01 71.14 64.19 68.15 71.15 68.88 71.01 69.22 3.26
6 58.87 62.08 60.37 58.75 61.74 64.29 66.69 62.43 59.01 54.49 3.39
7 74.97 72.23 68.18 66.8 70.09 71.82 70.22 65.79 63.67 69.09 3.34
8 71.95 67.11 " 67.7 66.9 68.88 69.33 61.37 70.21 65.74 3.36
9 60.02 60.53 62.65 67.21 68.49 64.91 62.58 60.26 62.59 61.62 2.91
10 68.13 65.98 71.34 67.48 68.02 72.73 75.58 73.22 68.82 67.39 3.14
11 69.56 68.27 72.01 75.11 %11 68.29 69.78 69.65 72.04 77.33 2.95
12 66.63 64.56 61.5 60.43 59.37 60.43 66.73 62.97 57.37 58.81 3.25
13 76.46 72.63 82.06 82.8 76.71 81.2 80.8 80.9 78.06 75.27 3.36
14 74.22 71.72 69.11 79.98 79.26 76.89 77.86 75.09 76.93 74.89 3.35
15 66.5 64.87 57.63 57.62 ST 60.38 63.97 63.55 58.93 58.73 3.24
16 63.97 66.93 64.84 66.86 61.64 67.82 67.52 73.33 70.86 64.97 3.37
17 71.3 67.2 68.7 70 73.56 62.28 67.65 65.04 70.39 66.77 3.25
18 60.34 65.26 64.23 69.56 69.26 67.25 67.26 68.56 60.21 64.61 3.38
19 72.06 69.82 72.02 71.01 73.42 72.09 68.54 68.56 63.71 64.33 3.32

20 59.27 61.09 896 61.19 58.68 62.16 57.6 61.06 69.24 58.96 3.26 3.27




AN3147 .8 AN SDBSS LAALNLENEI W.A. 2551
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Sample x1 x2 x3 x4 x5 X6 X7 x8 x9 x10 SD ALaAL
1 60.27 60.05 62.84 59.74 58.63 57.2 53.4 58.75 65.33 63.32 3.37
2 72.51 62.24 64.85 66.44 66.86 63.31 65.13 65.93 60.33 62.71 3.34
3 64.35 68.23 70.43 69.03 75.23 69.5 69.63 64.29 64.88 69.88 3.36
4 76.19 71.26 67.26 68.68 68.02 70.51 65.85 71.64 64.9 70.68 3.29
5 72.89 70.69 74.64 68.47 65.58 69.24 68.3 64.97 64.16 70.47 3.40
6 58.89 63.97 60.53 64.47 63.54 66.7 58.78 67.81 63.78 58.58 3.34
7 76.53 78.22 77.92 69.83 75.55 71.77 79.83 7277 76.69 71.37 3.38
8 76.5 77.79 79.95 81.7 Tikets) 83.34 77.93 77.97 81.22 79.39 3.27
9 73.2 73.03 67.03 72.98 66.51 69.61 66.03 71.76 64.46 66.05 3.43
10 64.43 64.24 73.49 67.04 68.51 71.4 65.86 66.1 70 72.95 3.41
" 66.1 72.18 70.07 71.04 70.88 66.86 75.35 66.78 75.05 67.16 3.40
12 55.6 57.68 52.66 58.17 63 54.85 58.21 52.25 56.71 52.3 3.37
13 56.39 53.97 57.96 61.92 o4 B 57.58 51.82 54.22 52.42 60.51 3.34
14 71.22 62.22 64.39 70.78 68.98 72.44 68.7 72.65 66.5 66.72 3.19
15 70.22 66.2 65.48 74.76 73.41 74.76 70.63 74.08 73.1 69.25 3.42
16 74.84 78.7 74.33 .1 68.93 78.16 76.84 75.28 78.06 70.61 3.45
17 77.82 71.03 79.74 7357 76.66 76.25 71.46 78.92 76.64 79.8 3.30
18 68.78 66.13 65.91 69.51 69.01 67.24 73.26 69.85 73.78 63.15 3.27
19 62.8 53.54 62.65 58 62.14 61.03 89.32 65.67 60.31 63.59 3.31
20 73.06 69.94 63.3 66.92 68.62 64.7 64.74 61.8 68.43 64.81 3.41 3.35

- ' 2
19190 A.9 A1 SDBSS LABURNTAN W.A. 2l

Sample x1 X2 x3 x4 x5 x6 X7 x8 x9 x10 SD ﬂ'”lL’vﬁ‘EI
1 76.67 81.86 70.89 79.42 78.22 80.03 76.33 82.16 71.27 77.31 3.89
2 63.48 62.19 73.50 66.87 66.84 64.84 70.75 67.20 67.84 64.45 3.39
3 71.81 65.94 59.81 63.47 66.39 61.01 66.42 64.11 67.92 66.71 3.45
4 58.44 58.03 60.28 62.85 64.63 66.31 68.48 65.75 64.46 61.68 3.46
5 59.89 56.56 65.29 64.93 61.03 57.50 59.32 61.76 58.73 54.23 3.49
6 63.59 63.25 58.53 61.77 59.64 60.77 70.38 64.43 60.28 61.82 3.34
7 66.64 65.86 61.51 62.68 70.02 70.35 70.28 65.63 71.42 69.64 3.46
8 82.75 79.70 71.46 80.01 79.72 75.50 80.23 76.11 77.03 80.84 3.30
9 67.19 63.59 69.32 71.95 65.49 69.16 68.93 65.47 71.89 62.07 3.34
10 75.78 77.37 68.07 7517 74.91 78.44 72.07 70.82 72.72 78.33 3.41
" 64.23 55.82 58.00 57.87 5253 56.15 55.23 55.26 55.97 61.64 3.40
12 56.29 62.22 63.28 65.24 56.40 59.71 56.25 55.46 58.87 59.56 3.36
13 65.52 70.57 70.21 73.97 70.22 70.31 73.40 63.01 71.46 70.64 3.32
14 74.99 79.52 79.15 75.52 76.49 70.21 77.87 74.57 70.31 71.91 3.38
15 81.58 74.20 76.90 78.49 79.58 80.55 80.11 72.42 79.57 82.94 3.27
16 62.17 65.88 60.12 56.08 65.87 61.66 65.58 62.25 64.34 57.78 3.41
17 74.01 75.29 71.48 63.48 70.95 73.77 72.74 68.04 69.90 73.10 3.47
18 67.55 71.69 62.78 68.43 65.20 60.16 61.56 66.00 65.54 65.38 3.38
19 62.23 53.87 55.02 54.41 55.32 56.99 58.40 54.87 63.89 58.24 3.42
20 77.36 82.66 75.48 81.78 79.14 77.25 79.20 78.63 78.80 70.56 3.37 3.42




F19799 A.10 A1 SDBSS LARUNEARN L W.A. 2551
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Sample x1 x2 x3 x4 x5 X6 X7 x8 x9 x10 SD ALaAL
1 70.90 67.42 65.72 70.99 67.32 66.34 72.59 72.47 68.46 72.20 2.67
2 61.94 64.27 68.39 68.03 67.40 60.47 65.58 66.49 67.05 62.00 2.84
3 72.46 73.57 67.57 73.06 69.47 71.62 69.51 70.07 66.12 74.36 2.69
4 60.23 57.87 55.96 62.66 61.31 58.97 58.01 56.46 63.02 63.01 2.68
5 64.54 65.62 71.02 64.90 62.63 62.18 60.90 65.11 65.80 63.20 278
6 56.04 57.29 58.53 60.66 65.19 57.65 61.61 61.73 58.45 60.25 2.70
7 63.86 61.15 61.71 64.30 67.10 59.61 60.18 64.63 66.70 64.55 2.61
8 68.71 65.86 63.46 69.20 63.50 70.04 69.77 64.81 63.59 66.78 2.70
9 67.56 71.08 69.68 65.94 L 81 65.03 69.56 69.33 62.86 69.23 2.76
10 77.39 78.63 77.08 82.62 81.02 79.10 7417 78.35 T74.77 76.11 2.63
" 58.43 63.36 61.73 60.62 61.80 58.29 64.57 57.85 56.89 64.53 2.84
12 49.99 48.81 47.34 51.76 50.23 52.50 Nk 53.16 54.80 53.82 2.61
13 56.68 52.22 58.67 58.84 60.77 60.56 55.11 58.50 58.83 59.17 2.61
14 63.59 62.17 57.85 58.87 58.31 54.77 62.75 60.35 59.72 58.16 2.66
15 65.98 63.84 58.15 63.33 64.50 59.52 65.67 66.28 65.13 65.82 2.81
16 54.72 59.09 61.40 56.39 57.18 63.54 58.09 56.08 56.25 57.71 2.67
17 61.74 56.12 54.85 55.74 58.00 56.98 52.78 59.03 60.29 57.19 2.64
18 64.75 64.38 63.63 62.33 63.03 67.00 66.73 68.97 70.02 63.12 2.65
19 56.15 54.99 57.12 58.40 55.00 58.12 60.15 61.07 60.15 63.49 2.77
20 61.33 60.63 63.39 66.68 63.70 61.16 60.13 67.69 63.49 66.32 2.70 2.70

= ! = o
19199 A.11 A1 SDBSS 1Aauauaal W.A. 2551

Sample x1 X2 x3 x4 x5 x6 X7 x8 x9 x10 SD ﬂ'”lL’vﬁ‘EI
1 74.47 74.35 66.95 72.41 75.52 76.03 71.66 74.53 69.49 74.25 2.88
2 65.53 65.93 61.95 59.65 56.21 62.91 62.49 63.35 63.62 63.11 2.82
3 62.77 67.15 65.63 66.10 68.95 68.60 66.59 62.91 63.08 61.15 2.67
4 60.43 65.75 64.86 67.77 68.38 70.64 63.23 65.64 64.83 64.24 2.85
5 66.12 62.15 63.39 59.69 64.79 65.69 65.88 67.69 69.24 62.00 2.88
6 74.19 74.06 74.27 70.82 69.37 71.82 72.03 70.52 78.25 75.58 2.68
7 61.32 62.28 63.23 62.69 64.95 65.62 67.35 61.59 68.14 68.16 2.68
8 61.01 56.36 60.49 57.08 55.04 51.64 57.19 57.39 57.07 55.05 2.69
9 65.92 66.02 65.38 64.51 67.21 64.02 64.14 65.87 73.04 70.09 2.87
10 71.35 73.44 77.49 79.38 78.20 73.59 77.33 77.20 79.22 76.78 2.69
" 56.40 53.23 51.98 56.05 61.78 5424 57.17 54.34 56.17 55.19 2.67
12 58.76 64.41 65.41 60.46 64.59 62.89 62.90 62.52 56.92 63.59 2.72
13 73.77 69.26 71.04 76.82 76.93 70.98 70.66 75.96 74.46 74.31 277
14 71.43 66.02 72.83 70.96 69.88 75.96 7218 7113 68.38 73.55 2.76
15 64.94 63.99 67.39 71.08 66.03 61.01 67.32 67.07 66.15 63.86 2.69
16 69.42 68.25 65.15 63.56 62.94 62.13 61.41 66.79 66.85 65.59 2.67
17 66.67 7117 68.52 70.86 7277 70.74 73.68 65.44 68.90 66.94 272
18 65.78 68.01 68.53 64.60 73.16 68.97 69.79 71.48 69.68 65.83 2.66
19 60.22 60.20 61.34 64.35 61.51 68.29 65.28 63.41 65.50 65.22 2.67
20 61.37 60.67 64.22 67.56 70.75 66.55 65.15 65.04 63.73 63.12 297 2.75
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Sample x1 x2 x3 x4 x5 X6 X7 x8 x9 x10 SD ALaAL
1 64.13 60.14 57.93 55.45 59.33 63.37 64.10 62.60 62.75 58.80 2.96
2 69.90 63.51 68.10 69.12 67.70 61.64 65.60 64.29 69.24 63.83 2.89
3 52.75 55.60 49.86 55.50 51.29 58.80 55.92 54.39 56.34 58.65 2.92
4 60.83 58.22 55.20 59.70 63.52 62.55 57.64 63.03 63.77 59.88 2.85
5 65.71 69.57 66.21 63.95 65.68 61.41 69.61 61.88 67.16 65.34 2,77
6 66.00 69.72 68.14 67.46 66.89 74.09 72.77 73.19 71.78 70.39 2.86
7 83.15 81.42 83.46 83.75 83.37 83.01 76.21 84.61 81.80 77.49 2.79
8 71.28 71.56 75.75 75.86 75.07 74.29 73.48 71.59 78.04 69.02 2.72
9 80.79 77.49 78.80 . Ve 76.48 81.82 82.51 79.50 73.87 81.43 272
10 71.73 69.01 73.35 =5 = 70.18 64.74 68.08 68.20 67.53 68.58 2.79
" 72.80 63.82 66.66 66.39 68.96 68.42 67.21 62.85 65.81 68.74 2.82
12 71.66 68.84 62.84 70.36 70.12 65.36 66.07 68.60 70.65 67.59 2.76
13 61.41 59.26 60.30 61.43 68.20 59.01 61.32 61.92 59.70 64.10 2.74
14 58.23 58.45 56.44 58.22 52.33 51.01 57.24 57.55 56.52 58.60 2.75
15 63.69 59.55 56.79 58.37 59.42 60.99 9Q.23 64.63 65.83 61.45 2.91
16 62.11 61.82 59.08 59.50 63.83 61.02 61.83 66.90 57.12 63.46 2.75
17 61.68 62.62 64.15 59.06 58.59 56.95 61.85 65.23 64.15 64.29 2.81
18 70.56 75.28 75.56 75.00 78.12 69.79 7888 73.52 70.97 71.04 2.82
19 62.31 61.64 61.75 62.79 62.64 58.83 66.09 68.36 62.62 59.88 2.76
20 57.08 64.18 63.31 58.81 58.11 55.06 58.13 60.91 60.98 62.62 2.95 2.82
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A.3 TaYANITATUIIMIAT OEE Was MTBF 229tATR4aNSNAABILATAIN 1 NauN1s

ETHEN

AN997 A.13 A1 OEE WAZAN MTBF 84LATa44NINAARdLATadN 1

4 o o4 o
LATRIRANINARBILATANN 1

4.A. 2551 n.¢l. 2551 7.A. 2551
Total available time (Min) 43,200 43,200 43,200
Total stop time (Min) 3,289 6,807 5,001
Loading time (Min) 3940 14 36,393 38,199
Downtime (Min) 2,946 2,854 3,258
Loading time - Down time (Min) 36,966 33,538 34,941
Availability (%) 92.62 92.16 91.47
Theoretical cycle time X Qty produce T K15 T Y/ 32,592 34,000
Operating time (Min) 36,966 33,538 34,941
Performance Rate (%) 96.73 97.18 97.31
Quantity in (Unit) 521,086 474,958 495,484
Quantity out (Unit) 519,691 473,740 494,129
Quality rate (%) 99.73 99.74 99.73
OEE (%) 89.35 89.33 88.76
Operating time (Min) 36,966 33,538 34,941
No. of Breakdown 109 107 121
MTBF (Min) 339 313 289

4NINITATUIN :

%Auvailability = ((Loading Time — Downtime) x 100) / Loading Time

Total stop time: 1. PM schedule, 2.Meeting, 3.0ut of product, 4.0Other



A.4 WAPITRYANITATUIUUIAT OEE WAz MTBF 229LASAIANTNARDILATAIN 2

naun1sUsuilga

AN NN A.14 LaAIAT OEE WALAN MTBF 29LATa99NINAARLATENN 2

4 o o4 o
LATRNRNINAARILATANN 2

4.A. 2551 n.¢l. 2551 7.A. 2551
Total available time (Min) 43,200 43,200 43,200
Total stop time (Min) 1,639 4,964 6,570
Loading time (Min) 41,661 38,236 36,630
Downtime (Min) 3,152 3,165 3,256
Loading time - Down time (Min) 38,509 35,071 33,374
Availability (%) 92.43 91.72 91.11
Theoretical cycle time X Qty produce T 37,300 34,170 32,736
Operating time (Min) 38,509 35,071 33,374
Performance Rate (%) 96.86 97.43 98.09
Quantity in (Unit) 543,574 497,967 477,055
Quantity out (Unit) 542,058 496,518 475,690
Quality rate (%) 99.72 99.71 99.71
OEE (%) 89.28 89.11 89.11
Operating time (Min) 38,509 35,071 33,374
No. of Breakdown 119 124 132
MTBF (Min) 324 283 253

4NINITATUIN :

%Auvailability = ((Loading Time — Downtime) x 100) / Loading Time
Total stop time: 1. PM schedule, 2.Meeting, 3.0ut of product, 4.0Other

111



£ a ol =i a o = =i
A.5 mﬂﬂ@“ﬂﬂﬁﬂi’]uaﬂqL’ﬁ’l’]?'ﬂLﬂ@ﬂuoLULﬂiﬂ\'iqﬂiﬂﬂ@ﬂ\uﬂiﬂqw 1

3.

DAC

Z

1

z2
Z3
auc

4.

DAC
21
z2
23
ac

Fo=Fuc
Zo-Zug

Zal

Free Rir Mounting Consistency Test

= 150 specification
= 8.346 F1 = 137.10
= 8,309 F2 = 137.10
= 8.305 F3 = 137.10
(E1L+E224+E3) /3 Fuc = {Fl+F2+F3) /3 5.00==2uc==20.0
= 8.320 = 137.10 135 .00<=Fuc==138,50
= PRSS = PRSS

Clamped Mounting Consistency Test

= 150 specification
= 10.480 Fl = 1327.08

= 10.888 F2 = 137.03

= 10,4859 p— Fi = 137.08

= [Z1+Z22+23)/3 Fe = {FL+F24F31}/3

= 10.613 = 137.08 135.00==Fc<=138.50
= PASS = PBASE

= PASS Foc-Fuce=0.30

= PASS Zo-Zuc<=4 50

= 212

= 11.832

= PASS 5.00<=Fcl<=24.0

doyan1IMNARLNIMUARUTATAINUTEN I HAALDLATIANINAABILATATN 1
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3. Free Rir Mounting Consistency Test

DAC = 150

El = 8.088

a2 = #.060

a3 = 8,045

Zuc = (E1+E2+E3)/3
= B.064
= PASS

Fl1 = 137.42

F2 = 137.42

F3 = 137.42
Fuc = {F1+F2+F3) /3

= 137.42

= PREE

4, Clamped Mounting Consistency Test

LRC = 150
A = 9,983
L2 = 11.227
3 = 10.236
Zc = [Z1+E2+E3) /3
= 10.486
= PASS
Fo-Fuc = PASS
Ec-Zuc = PASS
DaC = 212
Zcl = 1l0.858
= PASE

F1 = 137.41
F2 = 137.42
Fi = 127.42 .
Fc = [(FlsF2+4F3}/3
e 137.42
= PRSS

specification

B .00e=Zuce=20.0
135, 00=<=Fuc<=138.50

specification

135.00<eFc<=l138.50

Fo-Fuc<=0.30
Zo-Zucs=4, 50

5.00==8Cc1z=24.0

317 A.2 dayan1amMesaLNIUARIEEFAINLBEN N ARTBILATAIANINARDILATEIN 2
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A.7 TAYANITAIUIIUIAT OEE WAz MTBF 229LATAIANSNARBILATEIN 1 UAINIS

ETHEN

AN9NN A.15 A1 OEE WAZAN MTBF 184LATa44NINAARdLATadn 1

4 o o4 o
LATRIRANINARBILATANN 1

W.¢l. 2551 4.A. 2551 U.A. 2552
Total available time (Min) 43,200 40,320 37,440
Total stop time (Min) 2,164 3,177 5,455
Loading time (Min) 41,036 37,143 31,985
Downtime (Min) 1,306 1,376 1,457
Loading time - Down time (Min) 39,730 35,767 30,527
Availability (%) 96.82 96.29 95.44
Theoretical cycle time X Qty produce T 38,663 34,789 29,619
Operating time (Min) 39,730 35,767 30,527
Performance Rate (%) 97.31 97.27 97.02
Quantity in (Unit) 563,432 506,987 431,636
Quantity out (Unit) 562,050 505,793 430,534
Quality rate (%) 99.75 99.76 99.74
OEE (%) 93.99 93.44 92.37
Operating time (Min) 39,730 35,767 30,527
No. of Breakdown 64 60 56
MTBF (Min) 621 596 545

4NINITATUIN :

%Auvailability = ((Loading Time — Downtime) x 100) / Loading Time
Total stop time: 1. PM schedule, 2.Meeting, 3.0ut of product, 4.0Other
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A.8 TAYANITAIUIIUIAT OEE WAz MTBF 229LATAIANTNARBILATEIN 2 WAINIS

ETHEN

AN3N7 A.16 A1 OEE WAZAN MTBF 189LATa44aNINARRILATANTN 2

4 o o4 o
LATRNRNINAARILATANN 2

W.¢l. 2551 4.A. 2551 U.A. 2552
Total available time (Min) 43,200 40,320 37,440
Total stop time (Min) 3,051 4,365 7,300
Loading time (Min) 40,149 35,955 30,140
Downtime (Min) 1,345 1,425 1,476
Loading time - Down time (Min) 38,804 34,530 28,664
Availability (%) 96.65 96.04 95.10
Theoretical cycle time X Qty produce T 37,870 33,672 27,923
Operating time (Min) 38,804 34,530 28,664
Performance Rate (%) 97.59 97.52 97.41
Quantity in (Unit) 551,874 490,705 406,916
Quantity out (Unit) 550,422 489,366 405,842
Quality rate (%) 99.74 99.73 99.74
OEE (%) 94.08 93.40 92.40
Operating time (Min) 38,804 34,530 28,664
No. of Breakdown 64 67 57
MTBF (Min) 606 515 503

4NINITATUIN :

%Auvailability = ((Loading Time — Downtime) x 100) / Loading Time

Total stop time: 1. PM schedule, 2.Meeting, 3.0ut of product, 4.0Other
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A.9 NSNARAUAMNUANFANNNAEDH NAULAEUAINITUSUUSIUBIATRIANTNAADY
= =
AR 1
AINNINAFALNLINAT Availability A1 OEE A1 MTBF LazA SDBSS Aaulay

nasaINNndasunsuanqa sl Auuanssaselitudn Aty naesuiadn Aty 0.05 Tnadl

A1 0.000, 0.005, 0.001 LAY 0.000 ANNANAL

AN A.17 NANIINAZALAIN AR URILATAINNINARDILATAIN 1

Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean

Pair 1 AVA_BEF 92.0825 3 57756 .33345

AVA_AFT 96.1856 3 .69329 .40027

Pair 2 PER_BEF 97.0716 3 .30259 17470

PER_AFT 97.2011 3 .15540 .08972

Pair 3 QUA_BEF 99.7341 3 .00866 .00500

QUA_AFT 99.7546 3 .00990 .00572

Pair 4 OEE_BEF 89.1473 3 .33151 .19140

OEE_AFT 93.2648 3 .82354 47547

Pair 5 MTB_BEF 313.7816 ] 25.18422 14.54011

MTB_AFT 587.3458 3 38.58147 22.27502

Pair 6 SD_BEF 3.3133 3 .06506 .03756

SD_AFT 2.7333 B .05508 .03180

Paired Samples Test
Paired Differences
95% Confidence
Interval of the
Std. Error Difference

Mean ptd. Deviation| Mean Lower Upper t df Big. (2-tailed
Pair 1 AVA_BEF - AVA_Al -4.1031 .11681 | .06744 | -4.3933 | -3.8129 | -60.842 2 .000
Pair 2 PER_BEF - PER_A{ -.1295 43447 | .25084 | -1.2088 .9498 -.516 2 .657
Pair 3 QUA_BEF - QUA_A -.0205 .00216 | .00125 | -.0259 | -.0151 | -16.411 2 .004
Pair 4 OEE_BEF - OEE_A| -4.1175 51594 | .29788 | -5.3992 | -2.8359 | -13.823 2 .005
Pair 5 MTB_BEF - MTB_A73.5642 14.90403 |8.60484 B10.5879 P36.5405 | -31.792 2 .001
Pair 6 SD BEF - SD_AFT| .5800 .01000 | .00577 .5552 .6048 | 100.459 2 .000
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A.10 NITNAFALAMNUANFNNWADH NAURALUAINITUTULFIURIATAIANTNARDY
= =
LATRIN 2
AINNIINAFALUNLIANAN Availability A1 OEE A1 MTBF LazA1 SDBSS naulay

1
°© o A o o 0 o

nasaInNnaaunTuaRqtasl AN LANsgat N NdadAtyRssAuiadnAty 0.05 Tl

o

A1 0.001, 0.011, 0.003 AL 0.000 AINAAL

A3 A.18 NANINAFALANNNADNH UDILATAINNINAADILATANN 2

Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pair 1 AVA_BEF 91.7553 3 .66202 .38222
AVA_AFT 95.9293 3 77943 .45001
Pair 2 PER_BEF 97.4603 ) 61317 .35402
PER_AFT 97.5081 3 .08960 .05173
Pair 3 QUA_BEF 99.7147 3 .00608 .00351
QUA_AFT 99.7334 3 .00542 .00313
Pair 4 OEE_BEF 89.1672 3 .09992 .05769
OEE_AFT 93.2899 3 .84339 .48693
Pair 5 MTB_BEF 286.4217 8 35.52059 20.50782
MTB_AFT 541.5151 3 56.45739 32.59569
Pair 6 SD_BEF 3.3475 3 .07064 .04078
SD AFT 2.7555 3 .05879 .03394
Paired Samples Test
Paired Differences
95% Confidence
Interval of the
Std. Error Difference
Mean pBtd. Deviation| Mean Lower Upper t df Big. (2-tailed
Pair 1 AVA_BEF - AVA_AH{ -4.1741 .16492 | .09522 | -4.5837 | -3.7644 | -43.837 2 .001
Pair 2 PER_BEF - PER_AH -.0478 .70270 | .40570 | -1.7934 | 1.6978 -.118 2 917
Pair 3 QUA_BEF - QUA_A] -.0187 .00324 | .00187 | -.0268 | -.0106 | -9.991 2 .010
Pair 4 OEE_BEF - OEE_AH}-4.1228 .76648 | .44253 | -6.0268 | -2.2187 |- -9.316 2 .011
Pair 5 MTB_BEF - MTB. AP55.0934 25.46339 [14.70129 B18.3479 [191.8388 | -17.352 2 .003
Pair 6 SD BEF - SD_AFT .5920 .01498 | .00865 .5548 .6292 | 68.445 2 .000
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