n1st5udgasruunistingeineimieaiueq s uNanna e us

weg Wil 19ARTIRANA

49

?mmﬁwuﬁﬁiﬂuzdmufi\mmmiﬁm:mmwﬁﬂqmﬁmmﬁmm@umz@mumﬁmﬁm
@121ATIVAINITNYMAIUNIT NATIIAINIINGAAINNIT
ANEAAINIINAENT A1 AINTINMNINENGE
Tnn9Anwen 2555
Uwﬁmﬂ"ﬂLL@KLLWN‘?}]@H@@I‘LT‘ULﬁ&l‘ﬂ@ﬁi’lﬁm‘%w%mﬁﬁ%ﬁ%wgﬁﬂuﬂﬁdﬂm 1391 (CUIR)

Huuindioyaeatdnidanaeane Bnui NI U USRI aNaE
The abstract and full text of theses from the academic year 2011 in Chulalongkorn University Intellectual Repository(CUIR)

are the thesis authors' files submitted through the Graduate School.



IMPROVEMENT OF PREVENTIVE MAINTENANCE PLANNING OF AN AUTOMOBILE
SHAFT MANUFACTURER

Mr. Supat Wongjirattikarn

A Thesis Submitted in Partial Fulfillment 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 2012

Copyright of Chulalongkorn University



Wdedneninug n1sdiudgesruunisingednenasilesiuaes

Taaaunannansoeust
el gl 29ARTFRANA
AUNAT AAINITNEAAINNT
aranstsnAneniinuguan 799ANAMIIAN3¢] QAL Shunefay

ADIEAAINIINANART ARNAINTnINMNAINeNAE ayiR IiLAne inusatuifludou

WRIBINTANEIANNUAN AT YN TR

ADLLAANLAAINITNANRRS

(309AEM3I1AN9E] A9, Yeyan L@ARTYa9A)

ADUZNTTNNNTAALINUNUNUG

1192811N99HNNT

(a9 Twlsai] amn3amang)

27 9eNUIN AN INUS AN

NITHNTT

v
o a

(309ANERTIANTE A9, ANINATR FIARARLAITY)

NFIUNNTNIUUANNUIINYAEL

(389ANARMIIANTE AF.JUTE TaFTT)



e

gl wARTFANA: nsUFutlpasruunistingeineidalesiiredisaunanna

708116, (IMPROVEMENT OF PREVENTIVE MAINTENANCE PLANNING OF AN

o &

AUTOMOBILE SHAFT MANUFACTURER) @. AitBN#1anenanusuan: se. qiidil

FRULNANaIU, 158 Ui,

v
a a

ANNNFVUNFITAIRAAINNITNETWEUE [WiTaq RN gaWin 1l A wGiaenng

Y a 4 =

TUAIUHTUIWFAANGITU AITUNNINAEABLAUDIANABINTIUARLA Huanfiasdissuy

k1l

o

a aa Lo . ° =2 = o o v LA A qy
NTUARNHANNUNTRND sTULTeNTNPAINUNLIMA ATy TunNsaTeandTene lAfy
sruunsnaniag luwanuddeilazinnisdfulpessuunisdentingaudeilesiugedlsanunan

o o o A4 o a o 3 | M
memﬂumﬂuﬂwuuﬂimuﬂuﬂﬁymLmﬂwmmmma‘ummmmﬂmq

1
6 v 1

4 , ° o a v o - = A o A '
UANATN LLNwﬁ@u‘]_lﬂg\‘l?ﬂ‘]:f’] L’sﬁ\‘Iﬂﬂ\‘]ﬂuVﬂm@ﬂﬂ?zﬂqﬂ ANIAMNANBLATENANTEWENBEN

u

a 1 1 o v al a a 451 a o a 'e =J 1 o a
LﬁEI'JLLWVLNNﬂ']ﬁ‘u']‘IJ'ﬂHZ\mTiLZQEW]Lﬂﬂ‘ﬂ ELLL@ﬂMQJ’WI'Wﬂ'W‘J"’JLﬂﬁ"]ZMLW’ﬂQW\‘ILLNu"I]'ﬂNUW?Q LN
¥ o [ ] o a v o 44 @ Y = a
1asiu Iﬂﬂﬂﬁﬁ‘ﬂﬁ"ﬂﬂ?\? LLN‘LJ,SI]@N‘LI’]%\?Lﬁﬂﬂ‘ﬂﬂﬂu@gL?N“’\’mﬂ'ﬁ‘LﬂUﬂ@H@ﬂ’]?Lﬁﬂlu@ﬂ[ﬂLL@$

ﬁ’]‘LA’JﬂAﬁ’Wﬂ?%EW%N@I@ﬂ?QN%@QLﬂ?‘@\i'ﬁ/ﬂﬁ‘ L’J@WLﬂaﬁlﬁ“éﬁW’jW\m’]ﬁ‘Laﬁm’]ﬂ (MTBF) bazLian

¥ v
o Ao o o

waslunIsdaNLEN (MTTR) U04LATNA NN 319FNTTA A1NTUATRINIFABNLATENANT
Haunssudsneaifuarlfimatianinsciavguesanecdaunniaquazuansgn u
(FMEA) Tunn910831A912 i 19a 1L ua LA LI AANTUAIUTBILATENANINAINANI TN UGS

ANUNITUANNININITINUNUTENINPUTITN TN AINTUAERIN1INARe IFUNLBN13TaN1199

|
=3 4 A o

dailesAundiudgeuanaassliuaziivdayatiaAiuoniAn MTBF wasMTTR 289

u

(2
o o v

anenisNan netind I BauauiusiIianasels
o U 1 o %3 a v o =J al o 1 £ a al

wasanmslfscuudeningsine@silosnuninistfutlpdsnaliiaantsn@ndan

OEE 443UATnifin 86.97% i 91.90% MTBFgeauannian 46.51 dalussianiaily 48.50

1 v 1 v v
0 Tuasansy LasMTTRAAAAIANNLAN 225.71 unsaaduilu 121 uinsans

1
A4 asn

AR AAINITHARANNNNT ansNaTatiAm

,,,,,,,,,,,,,,,,,,,,,,,,, LLALINUE A NN 0 ¥ SO e

ANU137 AAINITNAAZINNIT AN ATA BNLBENEINENINUSUAN

_______________________ CEALARER AN S N S

1lnn9AnE 2555



# # 5370369821 : MAJOR INDUSTRIAL ENGINEERING

KEYWORDS : PREVENTIVE MAINTENANCE / ROOT CAUSE ANALYSIS / FAILURE

MODE AND EFFECTS ANALYSIS
SUPAT WONGUJIRATTIKARN: IMPROVEMENT OF PREVENTIVE MAINTENANCE
PLANNING OF AN AUTOMOBILE SHAFT MANUFACTURER. ADVISOR: ASSOC.
PROF. SUTHAS RATTANAKUAKANGWAN, 158 pp.

Due to the substantial expansion in the automobile industry, the demand for auto
parts has increased dramatically, which in turns has stimulated the competition among
auto parts suppliers. Manufacturers generally pay attention on product development,
production capacity, logistics, and prices. In order to meet manufacturers' need, the
suppliers need to have reliable maintenance management, which is the crucial factor in
building credibility of the suppliers.

In this research, we focus on improving the preventive maintenance system
through the use of FMEA technique in analyzing causes of failures and selecting parts of
machines efficiently. The processes in maintenance management consist of cleaning,
checking, lubricating, changing parts of the machines, preparing work instructions, and
controlling procedures.

After, the modified preventive maintenance system was executed; data was
collected for calculating the value of the overall equipment effectiveness (OEE) mean
time between failure (MTBF) and mean time to repair (MTTR). The value was then
compared with the total efficiency of the machine prior the modified plan. The result of
OEE is increased from 86.97% to 91.90% MTBF is increased from 46.51 hour/time to
48.50 hour/time and MTTR is reduced from 225.71 min/time to 121 min/hour after the

plan was used.
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Aug 547 25 4.59%
Sep 542 18 3.33%
Oct 318 6 1.76%
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Dec 461 17 3.69%
Average 488 20 4.08%
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BD(Min) F MTBF(Hr) MTTR(Min) | BD(Min) F MTBF(Hr) | MTTR(Min) | BD(Min) F MTBF (Hr) | MTTR(Min)

Jan 533 1065 7 76 152.14 698 3 173.63 232.67 30 1 532 30.00
Feb 530 788 9 59 87.56 630 3 173.29 210.00 280 2 262 140.00
Mar 574 1325 15 38 88.33 230 4 142.65 57.50 170 2 285 85.00
Apr 387 225 5 77 45.00 700 2 187.63 350.00 60 1 385 60.00
May 468 1035 12 39 86.25 130 2 232.92 65.00 410 3 153 136.67
Jun 545 370 6 91 61.67 120 1 543.43 120.00 325 3 180 108.33
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Sep 542 270 3 181 90.00 90 1 540.85 90 120 2 270 60.00
Oct 318 520 7 45 74.29 280 2 313.18 140 90 1 316 90.00
Nov 423 500 6 70 83.33 0 0 - - 250 2 209 125.00
Dec 461 320 7 66 45.71 125 2 229.20 62.50 20 1 460 20.00

MEAN 83 84.70 MEAN 279 139 MEAN 327 86.81
SD 45 32.57 SD 146 96 SD 136 37
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nsnssitladefiaunisnsaadu-restiominisdadesauuandluniauuen n,a uay A

anduarinazLuuilasafuninsaady 19 lun1sAua nsNauiAn RPN 484

fyunadadiesinatusalyl

3. mrmngiilasaiiulanialunisiiailoymn(Occurrence)

2 Ly v Y a o o dl a
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451934 (19197 3.3) Tneuanssatinanisaaziiladtlufiiuaugulseauanlua s
4.3 Fafluilyuin1siadias ALARM COOLING WATER #tiimaiulumiinaeias COOLING
WATER Taennsdinsnziifadainulenialunisisdymaesiiyminisdndesduuansly

AMARNUAN N,U LA A

anniuartaziuuiladafulanialunisfadyu ld1E lunsanua e A
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P399 4.1 mnnstiunndayaduiunisimssivndadasiaaldmatin FMEA

Machine:
Time&Cost
Unit Date Job Order Case Detection
Time Cost
n1snsandeya
, o d o e o o vy Ao
Machine :N7aNTAUBILATANANINLIUNN Case :NsanTawatoyuInIsdndasnininau
, C o d e A o da . s , dod .
Unit :nranudosteaanatluArasansiiatloyuinisdndes Time :NFANNAINLATEIANIUEA
Job Order :nraniaanlundstanduiutlyminisdades Cost :NIANTIANANTANLATENENT

Type Of Detection

aal a dl A dl P o
NIANIG Gnummimmﬂﬂum@mwwﬂmm
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FIN399 4.2 FaginannsdiAsviitTade f1uaaugunsaeatTyn ALARM COOLING

Machine: 6HQI/C

WATER lusidnsisiagl COOLING WATER

Severity
Unit Date Job Order Case
Time (Min) Cost
ALARM COOLING
14.01.2011 11001775 140 414
WATER
ALARM COOLING
14.03.2011 11002750 100 207
WATER
COOLING
ALARM COOLING
WATER 6- 22.05.2011 11000725 120 92
WATER
HQI/C
ALARM COOLING
30.07.2011 11000479 160 66,799
WATER
ALARM COOLING
10.11.2011 11003286 75 7,412
WATER
NNTATUITULAZALATIEVNG
NANAAETBUIANNLATEIANINEY T8Iy ALARM  COOLING ~ WATER:

(140+100+120+160+75)/5 = 119 uazArlda1alun1sdeniedaaasloyuvingu

(414+207+92+66,799+7,412)/5 = 14,985 TINANYINAL 7.49% Ansutlszninsgantingy

! v 1
FRLRBUTNHLAAILINTL 200,000 U Asiudat iU Baumsulunmusinislinzuuugion

1AR2AMNTULIN(A191991 3.2) NLFIANRALTA9IATNLATASANINL AT ALARM

COOLING WATER mnag/luteqmziuuvingy 6
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A197991 4.3 FatnansiAszitadafunisnaaaduansiloym ALARM COOLING

Machine: 6HQI/C

WATER lusidnsisiag COOLING WATER

Unit Date Job Order Case Detection
14.01.2011 11001775 ALARM COOLING WATER
COOLING | 14.03.2011 11002750 ALARM COOLING WATER
WATER 6- | 22.05.2011 11000725 ALARM COOLING WATER 8
HQl/C 30.07.2011 11000479 ALARM COOLING WATER
10.11.2011 11003286 ALARM COOLING WATER

N9ATIZIAND

annstiuiinwudntloymn ALARM COOLING WATER iflutTyyvniialanialunisg

n3asUlFautagnn Inasruuniraaduas lda18m1lun19RIA9L AINANNALANAUA

FLULNN BRI UUAZHN T9azAIAdUlANAIaINNI 9188 AILAINAINITD NN AFIANLIN

aip/naln ansuzdaunnieaii arunsonsaan lides Asdenaliinzuuuiladefiunis

n2999U289170y11 ALARM COOLING WATER ilainauniinusflun1s19 3.3 a9iA1vi

8

AN979%1 4.4 Fatnenisaianzitasafiulanialuniafsailoywiaesloym ALARM

Machine: 6HQI/C

COOLING WATER lusnsieiael COOLING WATER

Unit Date Job Order Case Occurrence
14.01.2011 11001775 ALARM COOLING WATER
COOLING 14.03.2011 11002750 ALARM COOLING WATER
WATER 6- | 22.05.2011 11000725 ALARM COOLING WATER 9
HQI/C 30.07.2011 11000479 ALARM COOLING WATER
10.11.2011 11003286 ALARM COOLING WATER
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N9ATIZIND

mnmiﬁuﬁﬂf‘mﬁﬁmﬂmm ALARM COOLING WATER Li@sinsnAnuinm
ﬁhmmﬁ%tﬁmﬂmmwudq ALARM COOLING WATER fAnie@eiluntsiia 1 a3aly 1200
dalus Feamulennalunnusindfuwindu 000083 szeziudedauiunnsily
A1919 3.4 wudnazuuuilasafnulanialunisiiaaesioym ALARM COOLING WATER &

ANYINTL 9 FaUHNENHIANANTITRANITIRS 1 AT lUIZEZIIAM97% 1000 D9 1500 FaTua

4. n19AIUIA RPN a1a9tTnmn

annsaaTziine azuuuluusaziladsluadia 4.3.1 - 4.3.3 Mnldnsuneen
AzuuuaasuiarTyuin1sdadiasnifatuiiatinuiA uaAt RPN 1agusaziloyuinng

piaainnaw Inelun12A1uaniAn RPN axilinisanstinvin lunsaziiadeafaedsd Partial

Average \Heasannumazilasaiuansenuseaianisudn llminiu Inanisinaeainnsdag

v
o

Pnuinuanalunnsed 3.561 Ineni1Anul g NiTaA ULl AAeR

Finaei19N17ANUIUAY RPN 284110y11 ALARM COOLING WATER ‘luwniasisiag)
COOLING WATER

Azuuuluadsf1uA NN (Severity)  WINAL 5 IHANNNIAMIANINIATILLLEN

WINAL 1 WAZAZLVINGL 6%1 =6

Azuuuluiladafnuana1insnlun1snsaadl (Detection) Wiy 8 et xR

ANDNNAZIUUTEIYINGTL 0.5 harazwinfil 8x0.5 = 4

pzuunluiladtirulanialunisiia (Occurrence)  WNAL 9 lHAENNIADIANTNN

AZLUUTILYINAU 0.33 Lazazvinfu 9x0.33 = 2.97

annisaunitastutin luusavifadaainliaiuanien RPN Tag A1 RPN Ay
wirdunagaesazkunlulAazadeudsdativininezasidua RPN 2eafyninng

o

Tpdaeiazivingl 6 x4x 2.97 = 72

snaazidanA RPN aasumasziloyun uanauviiadesaadipradans lulsas
LATENANING 3 LATRIAR LATENANT BHQI-C ,10GUY-C uaz 3LNC-C LAAATIU AN971971 4.5

AN 4.6 LAY AN 4.7 ANNANAL
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A1979% 4.5 A1 RPN aaatloyminisdadiasatuunaumasasluifsesdns 6HQI-C

Unit Case RPN
ALARM COIL TOUCH 12

COIL MOVEMENT ALARM TRANSISTOR 10

COIL HOME PCS 4l 3

ALARM SERVO 14
ALARM TARNSISTOR 167

CONVEYOR OUT lualsivien uda ALARM 3

heat 115 ALARM TRANSISTER GENERATOR 9

HOME ROTATION 1314 3

CONTROL ROBOT ALARM SERVO 20

ROBOT A11U27498 A uén linag 2

ROBOT Tulidind1anu DKK/A 7

@ﬂﬂququqmmﬁﬁ”ﬁ COOLING %1 QUENCHIN 3

% B Leiresdnsla HEAT ¢ 16

W SENSOR 1l1n4iieu ROBOT laifia 6

ALARM COOLING WATER 72
ALARM PLOWING GUANTITY OP THB S-COIL 10.5

COOLING WATER PUMP COOLING WATER 7

fuc-waterfli@zaseiiaLng 4

16N ﬁul‘i’lcooling[ﬁlﬁalarm 1.3

DKK # B sznugn 18

5 A ALARM CYCLE TIME (RESET laiwne) 11

Uszn A tla-Tlaldlé 8

DOOR

Uszpdngailentiniunszuanguign 53

Usend A 919amn319 RUN 9 mlallé 8

Uszgngn DKK § A 16
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A1979% 4.5 A1 RPN aasiliyuinisdadiesaiuunaumiiasanluimsasans 6HQI-C (sia)

Unit Case RPN
HEAT EXCHANGER 5 A ALARM COILTUOTCH RESET laiuel 7
11n4u ROBOT dunuliias 2
PNEUMATIC 5 .
AnelaNiNnay ROBOT 59 2
ALARM TEMPERATERE OF QUENCHING WATER 30
ALARM THE LOWER BOUND OFAUXILIARY 1
QUENCHING WATER | 4396110 QUENCHING 131691195 ALARM 2
1187 QUENCHING ) B l3luia 1
CHILLER ALARM 204117 #11149 DKK 2
DKK ROTATION aiusjus 7
ROTATION 5 B |
WICENTER ROTATIONAA8IACENTER lai1iy1 2
TRANSFORMER DKK A HEAT Hi@eassiintng 10
DKK B UPPER CENTER laiiyu 3
UPPER CENTER |
UP PER CENTER COIL 3 laiusu 3
STOPERINNNUNAKROBOTALNNUMNHEATYN 4
DKK-B HOME COIL Juaslalé 4
WORK SUPPORT SENSOR SUPPORT 4130 CHECK 1@t finmaan 27
ALARM COILTUOCH HOME COIL 314 8
DKK-B HOME COIL aiuaglulé 6
SUPPORT C/V #114d19116 3
CONVEYOR IN .
14 C/V IN 14 3
CONVEYOR OUT & 4
Robot 2193911 limseSupport C/V out 4
CONVEYOR OUT .
SENSOR C/V OUT aaunaan lialivgn ALARM 4

A
memm@@ﬂmmmq
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A19719% 4.6 A1 RPN aasiliyuinisdadiesauunanumiiasasluimsasans 10GUY-C

Unit Case RPN
AXIS lan&an CENTER 1Aadan CENTER liag 2
ALARM BATTERY laueiaslsli 37
CONTROL ALARM SERVO SPINDER 13
START OUTO 14 3
COOLANT YisfucoolantluanduidindeinguBp-68 8
COVER sendngm 11
HYDRAULIC finsfus 7
LUBRICATION asingflaivnany 2
PNEUMATIC viﬂmmuﬁﬁmg' TUWTnTATLLAN 2
SHOSE ALARM D407-1-00-00 13
ANAN 42 laiag] 4
WHEEL SPINDLE L596TiNsT WHEEL SPINDLE 61 1
418N ROTARY AN 1
nemdnautiniiullGay 24
A2 lalagj(in+1ien) 6
ROTARY
RaiRaslavinti 5
ANENIUTU ROTARY 1y uns 54
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A1979% 4.7 A1 RPN aasiliyunnisdadiesauunanumiiasasluimsasans 3LNC-C

Unit Case RPN

751 SPINDLE-1 ALARM DETECT(AC-56) 9

CONTROL ALARM 1083 THBRMAL DBPBCT/COOLANT MOTOR | 4
SloiAtaslaifn HOME Lateslaily 12

COOLANT ¥ COOLANT 'lsflna 5

DOOR SENSORUszgidangnminIHLOADER s i§1eu 5

SPINDLE alarm1032chage the goar to HI or Low 2
STABILIZER STABILIZER 1384 3LNC-Cide 15

WORK EJECTOR | WORK EJECTOR nagnaulnluifa 5
SENSOR WORK REST UP/DOWN '3 ON 53

WORK REST

sy (lnfan) 13
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5. nadenuaagasnATymnsdndiasainAiazLuL RPN
nsiaantloyunfoasdn RPN anwmaila FMEA siulaevialdazinnsldiu 2 wuanng
A a dl o Y o a o o A nzlld ¥ 09/ o 1 A
pamatansle Avazdin liuNARAnETTascLUNRANMABIANEN AT NA19AS
= = b4 Y v o b4 2 d’ o v
weniszinnaesniadevisaadnudumantitias aruaugiluuuaudumaation Tsazninli
o A :j = a a 1 dd‘ = % dl
nisAnaentlyniuilsyansnan wilunstinszuudgluuuaesmnuiumasivainuans

A a 1 o ¥ 1 1 A o o
ﬂ'ﬁ‘@mmﬁuﬂﬂ/\l'\L?IGIEW’QLLN@WNW?ﬂﬂﬁﬂﬁ‘ﬂ\‘iﬂQJﬂﬁiWﬂﬂ’]\‘iﬁ]N’ﬁ@ﬂ@’]')ﬁﬂ@'}uquﬂlﬂﬂﬂmﬂﬁﬂﬂ

v
[

= a 1 dl [ % % R aa o A
funniAundnininannsaaslssanuazarunsauileld Aaiudsdanuuanielunisdniaen
floymAanisa$1anst RPN dusnuiiaAniaantlyyundenansenunaaan1snam I

neaenaest RPN dumnaziidszaunisaizesf@aasnuidnaielidussuuninsgiu

%

=
NinLIU

v

Tnamnalssausdaatinglfidnairenust RPN sanfunguifianialfssuuiiznnseu

u

AN ISO/TS 16949:2009 FUTUNIATFIUITLLLENT AN INENDGAAIUNTINENUEIUG

A
FIATAUARN I DIAIN NI RUAILAZILLUNITNARTR917991 Tt FMEA Luuilalu

9 q

' 2
o o o

imsasiled1Any uN1nsgIuAinans insiduntiazgninuualiiaenrdesiuninansves

o

v

Te99nufuan wazniseenfussndENARLAZETe T9RINNITAIUNITENINNETHTITYL04
Teeanuuay fpeasauniauen (External Auditor) AMnLFEngnANeAIMuaAINE RPN 4

a1 idaagi1iinonet RPN dusiidiasinnisuiiladaimingu 50 Azuu

FetleyunddAn RPN wnndnuzawiniu 50 dsznauldfqailyuiainipsasans

5.1. 1Ty lulAse94ns 6HQI-C

4
o

Ty luAraeang 6HQI-C @unsnaiuunaunilaeas Hall

o niszeias CONTROL tTryuin ALARM TRANSISTER IngifiAn RPN infiu 167

o yineeing COOLING WATER oy ALARM COOLING WATER Taeidl A1 RPN

Wiy 72
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o 2]

wiaztlas DOOR teynn Uszpdnge demtindunszuenguugn Iaadl A1 RPN

q

WINAU 53

5.2. 1oy lwATasans 10GUY-C

(2
o

Ty luiAaasans 10GUY-C arunnanuunanumdaasias HaAel
wiaeielael ROTARY 1Ty @anawnudil ROTARY wyunElaadian RPN winril 54

5.3.m7aenmiatesfaamaiianiislnluAsesans 3LNC-C

v
=

Ty luiAsasans 3LNC-C anunsnanuunmumidaaeas |faal

waeieing WORK REST 1ltyun SENSOR WORK REST UP/DOWN 'l ON Inaififn
RPN winfiu 53
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¥ o
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1.2.Toumnstpdiaslunaeeing COOLING WATER

Tyminisdpdiaslunidoatas COOLING WATER  meiloyni ALARM
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FN9°99 5.1 NMsLAsIziamBasiiymfam Al ALNWEsfiedatuaziuaniansuiilaTym ALARMSISTOR

ROOT CAUSE ANALYSIS :FISH BONE DIAGRAM Lﬁdﬂl"m’ﬁ/ﬂﬁ‘

6HQI-C | nuleeiaa | CONTROL
WL fun | r
Root cause analysis form ——— NAATIEN
L REN BN
Taueatlym ALARM TRANSISTOR
GRIeEs Il i ANHEDUAZANTILNIALANLATANAN IAUAAAINNIALINNL

2 cY L4
N19ILATIEIANEI LEUEIN191AN

MAN

winauliUfuRnu
MUY

METHOD

IIANTAIINED
gruinau-nasliem
aa o [
Aansiingeinenligniies
- saumstingeinen hianzan

.
TnAlflunsvaaifiuantlsn

MATERIAL

SRINITLNEANNTAUAT

21ANN9LINENEN

4 4
NN9ANNTD, IEDNANTN
annislda

MACHINE

ALARM
TRANSISTOR

wwannanasuilatlou:

1.) 5711 35019 (Method) wiilalagsununisgantingadsilasiulag Manislasuinnldlunnsuaaitiv

v 1 1
N 4 RAULATAATINAYINAZEIATELLNIT A NE Ut St suaRiiNed9ed19Regasiunn° 4 1hau

2.) fu Fan (Material) ufilalpeianiswasuinnddmiuvaay




FIN319% 5.2 NsLAsIziamRaastiym M aALNuEsfisla uaziwan1ansuii eyl ALARM COOLING WATER

ROOT CAUSE ANALYSIS :FISH BONE DIAGRAM Lﬁdﬁl‘m’ﬁ/ﬂi 6HQI-C nqsieiag COOLING WATER

AIGLINGH Fun | )
Root cause analysis form — NAATIEN
TN
Taveatloymn ALARM COOLING WATER
819283l AYNTEUATANNAINIIATLAWAUG NN RN AINUURARINN LTiLATE39NINY AN

a cY L4
NN9ILATIEAEILUEIN19LAN

MAN METHOD

aw o e oy
el Aanningeinuligniie
saunsfnedanIas - saunstihgeinenlalmanzan

ALARM
COOLING WATER

2AN9LeENEN

.
TnAlflunsvaaifiuanilsn ;
ns@nuse,ldanann

anmslda
FugFansasldmanzan

MATERIAL MACHINE

wwannanasuilatloum;

1.) #11 35n19 (Method) wiilataeaaununisdantingedailasiulag Mnisulasuinnls
TunnsuaeLfiunn 4 1Heu uaARTNANINATAIAAINTBIUNNNT 1 LHau

1 U 1
2.) fnu 448 (Material) uiflataevinnisilaauinnlddmiuvaatiu

9/



FN39% 5.3 N9atasziameealym foametiauauafinsdatuazuuanienisuiilatioymn Usegdnge fentadunszuangumuge

ROOT CAUSE ANALYSIS :FISH BONE DIAGRAM | A3844ns | 6HQI-C | wuneisiael | DOOR

IGLINGH fun | )

Root cause analysis form — NAATIEN

FANLI
dl o [ =S [ %4
Taa1ToyuN ﬂ@z@m@m UBALANLNIZUANGLUAA
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NN9ILATITIAE LUEIN9LAN

MAN METHOD

IANTATINADL
riau-waaliau
winaulfuiRaudion FEnsthgeineligniies

A lalszalngyda - saunsulaeuerlnalimanzan

“Lifununisinmnuazenaidaiau

DOOR

21ANILNgeENEN

= P
NNTANUID, LABNANIN
anmsTldan

MATERIAL MACHINE

%
wwannanauilatloyu:

An13BN13(Method) wfilalagianismsaaanimuazinauazainsstlsyauazdasanauuasnas i
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F1979% 6.2 1WFEUWEUAT MTBF uaz MTTR 12A858LAUI03LATE44N BHQI-C 15Ma9nauuasndInig unun1seningsnanasne

Loadtime 6HQI-C neun1stiulga Loadtime 6HQI-C uaansLiulga
Month (Hr.) BD(%) Frequency MTBF(Hr.) MTTR(Min) (Hr) BD(%) Frequency MTBF(Hr.) MTTR(Min)

Jan 533 3.33 7 76 152.14 519 3.15 7 86.5 140.00
Feb 530 2.48 9 59 87.56 501 0.78 6 83.58 39.17
Mar 574 3.84 15 38 88.33 569 1.60 10 56.91 54.50
Apr 387 0.97 5 77 45.00 497 1.12 6 82.93 55.83
May 468 3.69 12 39 86.25 568 2.07 10 56.85 70.50
Jun 545 1.13 6 91 61.67 547 0.70 4 136.80 57.50
Jul 528 1.37 3 176 145.00 547 1.90 6 91.22 104.17
Aug 547 1.22 7 78 57.14 597 1.34 8 74.67 60.00
Sep 542 0.83 3 181 90.00 590 0.68 7 84.35 34.29
Oct 318 2.73 7 45 74.29 614 0.72 5 122.97 52.80
Nov 423 1.97 6 70 83.33 565 0.06 1 565.84 20.00
Dec 461 1.16 7 66 45.71 503 2.52 6 83.83 126.67

MEAN 83 84.70 MEAN 87 71.28

SD 45 32.57 SD 24 45
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Loadtime 10GUY-C Aaun1siutlys Loadtime 10GUY-C niaen1suiulys

Month (Hr) BD(%) Frequency MTBF(Hr.) MTTR(Min) (Hr) BD(%) Frequency MTBF(Hr.) MTTR(Min)
Jan 533 2.18 3 173.63 232.67 519 0.06 1 518.67 20.00
Feb 530 1.98 3 173.29 210.00 501 0.30 1 500.00 90.00
Mar 574 0.67 4 142.65 57.50 569 0.41 2 566.83 70.00
Apr 387 3.02 2 187.63 350.00 497 0.60 1 494.55 180.00
May 468 0.46 2 232.92 65.00 568 0.57 2 282.64 97.50
Jun 545 0.37 1 543.45 120.00 547 0.29 2 272.82 47.50
Jul 528 0.41 2 262.91 65.00 547 117 3 180.34 128.33
Aug 547 0 0 laifinnide laifinnide 597 0.18 2 298.15 32.50
Sep 542 0.28 1 540.85 90.00 590 0.85 2 292.75 150.00

Oct 318 1.47 2 313.18 140.00 614 0.00 0 Taifinnada Taifinnada
Nov 423 0 0 laifinnide laifinnide 565 0.21 1 564.67 70.00
Dec 461 0.45 2 229.20 62.50 503 0.99 2 249.01. 150.00
MEAN 279 139.00 MEAN 383 94.17
sD 146 9% sD 144 52.39
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Loadtime 3LNC-C fiaunnswliuilgs Loadtime 3LNC-C nasnn3iliuilgs
Month (Hr.) BD(%) Frequency MTBF(Hr.) MTTR(Min) (Hr) BD(%) Frequency MTBF(Hr.) MTTR(Min)
Jan 533 0.09 1 532.03 30 519 0.16 2 259.08 25.00
Feb 530 0.87 2 262.85 140 501 0 0 laifina1de laifinnaide
Mar 574 0.49 2 285.81 85 569 0 0 laifina1de laifinaide
Apr 387 0.25 1 385.93 60 497 0.70 2 247.02 105.00
May 468 1.46 3 153.73 136.67 568 117 3 187.28 133.33
Jun 545 0.99 3 180.01 108.33 547 0.47 3 181.54 51.66
Jul 528 0 0 laifinnade laifina1de 547 0.12 1 546.75 40
Aug 547 0.24 1 545.58 80.00 597 0.11 1 596.71 40
Sep 542 0.36 2 270.17 60.00 590 0.33 4 147.12 30
Oct 318 0.47 1 316.35 90.00 614 0.46 2 306.00 85.00
Nov 423 0.98 2 209.27 125.00 565 0.32 4 141.00 275
Dec 461 0.07 1 459.83 20.00 503 0 0 laifinnde Taifinnada
MEAN 327 86.81 MEAN 334 59.72
SD 136 37 SD 168 38
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Loadtime Machining Line fiawun15u3u1lss Loadtime Machining Line #aan1su3uilss
Month (Hr.) BD(%) Frequency MTBF(Hr.) MTTR(Min) (Hr) BD(%) Frequency MTBF(Hr.) MTTR(Min)
Jan 533 7.62 17 28.94 143.24 519 3.85 12 4158 100
Feb 530 5.35 21 23.90 81.14 501 2.02 10 49.13 61
Mar 574 3.88 18 30.67 74.44 569 3.22 16 34.43 68.75
Apr 387 4.30 10 37.03 100.00 497 3.44 12 40.03 85.75
May 468 3.45 16 28.24 60.63 568 5.36 17 31.65 107.64
Jun 545 2.88 13 40.75 72.69 547 1.92 11 48.79 57.5
Jul 528 4.98 7 71.67 225.71 547 4.10 12 43.75 112.41
Aug 547 4.58 16 32.61 94.06 597 2.30 14 41.69 58.92
Sep 542 3.33 6 87.38 180.83 590 2.46 14 4114 62.50
Oct 318 1.75 4 78.07 83.75 614 1.42 8 75.76 65.50
Nov 423 3.03 7 58.55 110.00 565 0.83 7 80.16 40.71
Dec 461 3.69 11 40.32 92.73 503 3.61 9 53.87 121.11
MEAN 46.51 110 MEAN 48.50 78.50
SD 21.75 49.34 SD 15.07 25.95
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OEE niaun13tl5ules OEE naan13t/5uiles
MONTH

Avalability Performance Quality OEE Avalability Performance Quality OEE
JAN 87.73 96.15 98.83 83.37 94.28 97.25 99.51 91.24
FEB 89.37 98.33 97.84 85.98 95.38 98.63 98.04 92.23
MAR 89.47 96.42 99.95 86.23 95.39 98.28 99.74 93.50
APR 93.14 98.31 98.43 90.13 96.46 99.04 99.63 95.18
MAY 94.24 96.92 99.43 90.82 95.88 95.39 98.14 89.76
JUN 91.14 99.42 99.23 89.92 95.89 96.24 99.2 91.54
JUL 88.64 96.91 98.58 84.69 96.82 96.85 98.54 92.40
AUG 87.60 99.86 98.66 86.31 93.29 98.66 98.73 90.87
SEP 85.46 98.78 97.67 82.46 95.02 97.04 97.28 89.70
OCT 94.72 99.36 97.66 91.92 95.35 96.84 99.22 91.62
NOV 95.16 99.12 98.78 93.18 98.69 97.48 98.14 94.41
DEC 80.95 98.63 98.43 78.59 94.24 97.31 98.5 90.33
MEAN 86.97 MEAN 91.90
SD 4.34 SD 1.75

| i 2
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FIN3°99 6.7 N3UBEUNaLAN KPI Adaiaddanaw wasnainisiliulgs

nin03daya KPI dayanaunistliuiles fayanaanistliules
OEE(%) 90% 86.97% 91.90%
Mean MTBF 45 hour/time 46.51 hour/time 48.50 hour/time

(hour/time)

Min MTBF

(hour/time)

30 hour/time

23.90 hour/time

31.64 hour/time

Mean MTTR 90 min/time 110 min/time 78.50 min/time
(min/time)
Max MTTR 150 min/time 225.71 min/time 121 min/time

(min/time)
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NMANUIN N

Tayan1saAsIzunIsiaaniyinalamallin FMEA 2291A3293n5 6HQI-C



A197991 N.1 Nzl lumiaaees COIL MOVEMENT Aaamaiian FMEA

Machine: 6HQI/C WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity Detection Occurrence RPN
13/6/2011 11001417 ALARM COIL TOUCH 2 6.00 6.00 12
1/12/2011 11002452 ALARM COIL TOUCH 2 6.00 6.00 12
COIL MOVEMENT 6-HQI/C
23/1/2012 11002754 ALARM TRANSISTOR 3 10.00 2.00 10
7/5/2011 11001176 | COIL HOME PCS li{1# 1 9.00 2.00 3.0
19797 N.2 N1satAsIzsityvn Tunidaeeiag PNEUMATIC foamaila FMEA
Machine: 6HQI/C WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity Detection | Occurrence RPN
11.04.2011 | 11001023 | tn4u ROBOT Auuliet 2 6 1 2
PNEUMATIC 6-HQI/C — -
24.04.2011 11001099 A1ganinay ROBOT §9 2 6 1 2

Gcl



A19799 n.3 Nzl luniaaeias controL Anenatin FMEA

Machine: 6HQI/C WEIGHT: 1 0.50 0.33 0.33
Unit Date Job Order Case Severity | Detection | Occurrence | RPN
15/5/2011 11001201 ALARM SERVO 2 7 6 14
31/10/2011 | 11003373 ALARM SERVO 2 7 6 14
10/2/2011 11002430 ALARM TRANSISTOR 10 10 10 167
21/3/2011 11001277 ALARM TRANSISTOR 10 10 10 167
23/4/2011 11002066 ALARM TRANSISTOR 10 10 10 167
26/5/2011 11002228 ALARM TRANSISTOR 10 10 10 167
CONTROL 6-HQI/C | 16/9/2011 11002445 ALARM TRANSISTOR 10 10 10 167
6/10/2011 11003086 ALARM TARNSISTOR 10 10 10 167
27/10/2011 | 11000639 ALARM TARNSISTOR 10 10 10 167
4/11/2011 11002538 ALARM TARNSISTOR 10 10 10 167
18/12/2011 | 11001321 ALARM TARNSISTOR 10 10 10 167
19/7/2011 | 11002981 | CONVEYOR OUT lualsingn uda ALARM 3 6 1 3
22/3/2011 11000922 | heat 1s/l8 ALARM TRANSISTER GENERATOR 6 9 1 9

9cl



A197991 N.3 N ztToyun luniaaias controL Anenmiin FMEA (Fa)

Machine: 6HQI/C WEIGHT: 1 0.50 0.33 0.33
Unit Date Job Order Case Severity | Detection | Occurrence | RPN

18/4/2011 | 11001081 HOME ROTATION a1 3 6 1 3

18/2/2011 | 11001849 ROBOT ALARM SERVO 3 8 5 20

15/6/2011 | 11003218 ROBOT ALARM SERVO 3 8 5 20

25/12/2011 | 11003312 ROBOT ALARM SERVO 3 8 5 20

20/3/2012 | 11003251 ROBOT f=§v‘1_mm’1<1r§1: A ufalinas 2 6 1 2

14/11/2011 | 11002364 ROBOT luidin419n1 DKK/A 7 6 1 7

CONTROL 6-HQI/C — -

14/3/2011 | 11003341 | aaA1UANARNRANLUY COOLING $1 QUENCHIN 3 6 1 3

4/2/2011 | 11000633 % B 1eiraadnsla HEAT 911 2 6 8 16

13/6/2011 | 11001424 % B wirasdnsTlal HEAT 91 2 6 8 16

26/8/2011 | 11001704 % B 1eiraadnsly HEAT 911 2 6 8 16

11/11/2011 | 11002032 % B 1eirasdnsTlal HEAT 910 2 6 8 16

31/12/2011 | 11003362 W SENSOR tn4aiis1u ROBOT lisin 3 6 2 6

x4



A19799 N.4 NsaAzdtTiyun luninaeias COOLING WATER faamatin FMEA

Machine: 6HQI/C WEIGHT: 1 0.50 0.33 0.33
Unit Date Job Order Case Severity Detection | Occurrence RPN
14/1/2011 11001775 ALARM COOLING WATER 6 8 9 72

14/3/2011 11002750 ALARM COOLING WATER 6 8 9 72

22/5/2011 11000725 ALARM COOLING WATER 6 8 9 72

30/7/2011 11000479 ALARM COOLING WATER 6 8 9 72

COOLING WATER | 10/11/2011 11003286 ALARM COOLING WATER 6 8 9 72

6-HQI/C ALARM PLOWING GUANTITY OP THB
17/2/2011 11000469 9 7 1 11
S-COIL

1/3/2011 11000637 PUMP COOLING WATER g 5 8 1 7

2/2/2011 11000591 Tuc-waterfiRuefainUni 3 8 1 4

13/1/2011 11000606 Lo ﬁuﬁyﬂcoolingrﬁﬁ’lalarm 1 8 1 1.3

8¢l



A19799 n.5 Nzl lunidaseias DOOR Haawmalia FMEA

Machine: 6HQI/C WEIGHT: 1 0.50 0.33

Unit Date Job Order Case Severity | Detection | Occurrence RPN
27/4/2011 11001119 DKK B Uszpugn 3 6 6 18

6/10/2011 11001788 DKK # B Uszpugn 3 6 6 18

20/2/2011 11001882 | # A ALARM CYCLE TIME (RESET lainns) 4 8 2 11

22/8/2011 | 11001495 Uszn A Un-Talsils 4 6 2 8

12/2/2011 11000775 | szpdnge flamtiaiunszuanguigm JOINT 4 8 10 53

4/4/2011 11000784 | dszpdngn famtinfiunszuanguuga JOINT 4 8 10 53

DOOR 6-HQI/C

7/6/2011 11000809 | tszdngs flamtiaiunszuanguga JOINT 4 8 10 53

29/7/2011 11001148 | dszpdngn femtinfiunszuanguugn JOINT 4 8 10 53

25/10/2011 | 11002873 | szpdnga fentiariunszuanguugn JOINT 4 8 10 53

14/12/2011 | 11002986 | iszpdngn femtiafiunszuanguuga JOINT 4 8 10 53

2/3/2011 11001160 Usenf] A 41306n919 RUN 9wl 2 6 4 8

6/9/2011 11001548 Usznf] A 413060919 RUN 9wl 2 6 4 8

6Cl



A197991 n.5 NsaimztTiyn lunidaaeias DOOR Haawmalla FMEA (sig)

Machine: 6HQI/C WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity | Detection | Occurrence RPN
2/3/2011 11000781 ﬂa‘:mﬂu@‘m DKK [31; A 2 6 8 16
DOOR 6-HQI/C 24/6/2011 11001488 ﬂix@uqm DKK E?l: A 2 6 8 16
1/10/2011 11002528 ﬂa‘:mﬂu@‘m DKK [31; A 2 6 8 16
A197991 N.6 NsaAzdtTyun luniaaeias HEAT EXCHANGER faginaiin FMEA
Machine: 6HQI/C WEIGHT: 1 0.33
Unit Date Job Order Case Severity | Detection | Occurrence | RPN
HEAT EXCHANGER 6-HQI/C | 03.10.2011 | 11002203 [%1: A ALARM COILTUOTCH RESET laiue 5 1 7

ocl



A1979% N.7 N5zt Tunidaeeiag QUENCHING WATER Saeinaiian FMEA

Machine: 6HQI/C WEIGHT:; 1 0.50 0.33 0.33
Unit Date Job Order Case Severity | Detection | Occurrence | RPN
9/12/2011 11000833 | ALARM THE LOWER BOUND OFAUXILIARY 1 6 1 1
15/12/2011 | 11001211 WT9AULN QUENCHING 1189113 ALARM 2 6 1 2
ALARM THE TEMPERATERE OF
7/3/2011 11002340 3 6 10 30
QUENCHING WATER
ALARM THE TEMPERATURE OF
17/6/2011 11002522 3 6 10 30
QUENCHING WATER
QUENCHING ALARM THE TEMPERATURE OF
24/8/2011 11001443 3 6 10 30
WATER 6-HQI/C QUENCHING WATER
ALARM THE TEMPERATURE OF
10/9/2011 11001896 3 6 10 30
QUENCHING WATER
ALARM THE TEMPERATURE OF
2/10/2011 11002481 3 6 10 30
QUENCHING WATER
ALARM THE TEMPERATURE OF
29/10/2011 11001900 3 6 10 30

QUENCHING WATER

LEL



A197991 N.7 Nzl luniaaeias QUENCHING WATER faamatian FMEA (Fia)

Machine: 6HQI/C WEIGHT: 1 0.50 0.33 0.33
Unit Date Job Order Case Severity | Detection | Occurrence RPN
ALARM THE TEMPERATURE OF
17/11/2011 | 11002609 3 6 10 30
QUENCHING QUENCHING WATER
WATER 6-HQI/C | 14/2/2011 | 11002944 1181 QUENCHING n B lailvia 1 6 1 1
14/5/2011 | 11002977 CHILLER ALARM ’QMMQﬁﬁ’]@JQ DKK 2 6 1 2
19797 n.8 N1satAsIztioyvn Tumiaaeias ROTATION Ffaawmaila FMEA
Machine: 6HQI/C WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity Detection | Occurrence RPN
24.01.2011 | 11002784 DKK ROTATION VLJJ"MH‘LA 7 6 1 7
ROTATION 6-HQI/C » =
07.03.2011 | 11003110 UICENTER ROTATIONAANEIRAN 2 6 1 2

cel



A197991 N.9 NsamztTiyn lunidaseias TRANSFORMER faaitnatin FMEA

Machine: 6HQI/C WEIGHT: 1 0.50 0.33 0.33
Unit Date Job Order Case Severity Detection | Occurrence RPN
TRANSFORMER 6-HQI/C | 14.01.2011 | 11002785 | DKK A HEAT Ri@easaiinilng 10 6 1 10
A1971991 N.10 N13awAs ity lunidageas UPPER CENTER fazinalia FMEA
Machine: 6HQI/C WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity Detection | Occurrence RPN
14.03.2011 | 11003175 | DKK B UPPER CENTER 13J‘MHLL 3 6 1 3
UPPER CENTER 6-HQI/C )
28.04.2011 | 11001106 | UP PER CENTER COIL 3 Twuqu 2 6 1 3

eel



A19799 N.11 N13aAszAtioyvn Tumidageiag CONVEYOR faainaiin FMEA

Machine: 6HQI/C WEIGHT: 1 0.50 0.33 0.33
Unit Date Job Order Case Severity Detection | Occurrence RPN
17.05.2011 11002732 SUPPORT C/V A1dine1e 3 6 1 3
CONVEYOR IN 6-HQI/C :
14.11.2011 11002367 T CAV IN 21m 3 6 1 3
A197991 N.12 n1sae sty Tunidaaeas WORK SUPPORT Haawmatia FMEA
Machine: 6HQI/C WEIGHT: 0.50 0.33 0.33
Unit Date Job Order Case Severity | Detection | Occurrence | RPN
7/5/2011 | 11002205 | STOPERINNIUNAUROBOTALNUENHEATHN 6 2 4
1/8/2011 | 11001768 DKK-B HOME COIL Tuaalslé 6 2 4
WORK SUPPORT SENSOR SUPPORT ﬁﬂ?ﬁ CHECK 91uide Am
20/1/2011 11001577 6 9 27
6-HQI/C AABA
SENSOR SUPPORT €130 CHECK ¥uiAt fin
5/3/2011 11000512 6 9 27
AADA

vel



A197991 N.12 n13aA sty lunidaaeias WORK SUPPORT Hagaiinatia FMEA (sig)

Machine: 6HQI/C WEIGHT: 1 0.50 0.33 0.33
Unit Date Job Order Case Severity | Detection | Occurrence | RPN
SENSOR SUPPORT 4i13n CHECK 1ui@e &
26/5/2011 11001561 3 6 9 27
AR A
SENSOR SUPPORT 4i13n CHECK 1uide 5
8/7/2011 11001313 3 6 9 27
FAARA
WORK SUPPORT SENSOR SUPPORT €130 CHECK 11t Ain
5/10/2011 11001300 3 6 9 27
6-HQI/C FARA
SENSOR SUPPORT 4130 CHECK w1t Ain
4/12/2011 11000855 3 6 9 27
AARA
11/3/2011 11001163 ALARM COILTUOCH HOME COIL 1M15 3 8 2 8
29/5/2011 | 11000803 DKK-B HOME COIL 2uaalylé 3 6 2 6

gel



A197991 N.13 N13awAs Aty lunidaaeias convevor out aemaiia FMEA

Machine: 6HQI/C WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity | Detection | Occurrence | RPN
29.01.2011 | 11002839 CONVEYOR OUT #n 2 10 2 7
CONVEYOR OUT | 24.02.2011 | 11000737 Robot 11911 limgeSupport C/AV out 2 6 2 4
6-HQI/C 27.09.2011 | 11002154 | SENSOR C/V OUT ﬂﬂumamiﬂmiﬂuﬂm ALARM 2 6 2 4
10.02.2011 | 11000680 meuquﬂ@ﬂ@’mﬂm 5 6 2 10

oel
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MNMANUIN U

Tayan1sIAsIzunIsiaaniymaimaiin FMEAT291A529aNs 10GUY-C



A197991 2.1 nMsaaszsiilyvn lundaaslas AXIS faawmalin FMEA

Machine: 10-GUY/C WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity Detection | Occurrence RPN
AXIS 10-GUY/C | 15.12.2011 | 11002525 | Wamaan CENTER [@adam CENTER Tliag 2 7 1 2
A19799 2.2 N9zl luvdazsas CONTROL faawmaiin FMEA
Machine: 10-GUY/C WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity | Detection | Occurrence RPN
10/2/2011 11001210 ALARM BATTERY @latpsagluls 4 8 7 37
15/5/2011 11002870 ALARM BATTERY @latpsagluls 4 8 7 37
CONTROL 10-GUY/C
7/4/2011 11001020 ALARM SERVO SPINDER 10 8 1 13
23/3/2011 | 11000933 START OUTO {14 2 8 1 3

8¢l



A19799 2.3 N9zl luvidaasas COOLANT Haawmaiia FMEA

Machine: 10-GUY/C WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity | Detection Occurrence RPN
COOLANT 10-GUY/C | 06.01.2011 | 11000418 | tinfucoolantlvanduidindarinsuBD-68 7 7 1 8
FN319T 9.4 nsaaeitiyun lunoatias COVER Aematin FMEA
Machine: 10-GUY/C WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity Detection Occurrence RPN
COVER 10-GUY/C 07.10.2011 11002332 ﬂﬁ‘t@j‘ﬁ’]g‘m 9 7 1 11

6¢l



A19799 2.5 N3tz luniaasas HYDRAULIC faanaiia FMEA

Machine: 10-GUY/C WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity Detection Occurrence RPN
HYDRAULIC 10-GUY/C 12.02.2011 11000670 ﬁyf]ﬁum 6 7 1 7
AN3197 9.6 szt lunazeias LUBRICATION faemnaiia FMEA
Machine: 10-GUY/C WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity Detection Occurrence RPN
LUBRICATION 10-GUY/C 09.05.2011 11001165 E[uﬁ%ﬁui@iﬁmm 2 7 1 2

) 4"



A19799 2.7 nnaataszsilym luniaasias PNEUMATIC faamadian FMEA

Machine: 10-GUY/C WEIGHT: 0.50 0.33
Unit Date Job Order Case Severity | Detection Occurrence RPN
PNEUMATIC 10-GUY/C | 07.04.2011 | 11001073 mmﬂ@uﬁﬁmg’ LTS RTARUWAN 7 1 2
AN3197 9.8 szt lunaatias SHOSE faematin FMEA
Machine: 10-GUY/C WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity Detection Occurrence RPN
SHOSE 10-GUY/C 04.01.2011 11000407 ALARM D407-1-00-00 10 10 1 17

Lyl



A19799 2.9 N9zl luvidaasias WHEEL SPINDLE &aganaiia FMEA

Machine: 10-GUY/C WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity | Detection | Occurrence RPN
21.12.2011 | 11002567 ANAN 42 Txag 4 6 1 4
WHEEL SPINDLE 10-GUY/C | 10.01.2011 | 11002672 | W39614118514 WHEEL SPINDLE @1 1 6 1 1
21.03.2011 | 11003268 Aa12a1 ROTARY WAN 1 7 1 1

vl



A19799 2.10 n1saanzitTiyvnlumidaeeias ROTARY faenaiin FMEA

Machine: 10-GUY/C WEIGHT: 1 0.50 0.33

Unit Date Job Order Case Severity Detection | Occurrence RPN
29/7/2011 11001765 nan@nentinfiuldizay 4 6 6 24

30/12/2011 11002179 nan@nentinfiuldizay 4 6 6 24

16/3/2011 11003242 pupn#42 laleg)(fn-+idlen) 6 6 1 6

2/6/2011 11001355 RaRafldviniu 5 6 1 5

ROTARY 10-GUY/C 4/2/2011 11000626 AN8WIUT ROTARY Muns 4 9 9 54
8/4/2011 11001162 AN8WIUd ROTARY Mauns 4 9 9 54

9/6/2011 11002185 AN8WIUdl ROTARY Mauns 4 9 9 54

20/8/2011 11001021 AN8WNUd ROTARY Mauns 4 9 9 54

4/12/2011 11002261 AN8WIUd ROTARY Mauns 4 9 9 54

el
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A197991 A.1 N1saAzitTiyvnTunudaseias CONTROL Aaamatian FMEA

Machine: 3LNC WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity | Detection | Occurrence | RPN
7/11/2011 | 11002339 751 SPINDLE-1 ALARM DETECT(AC-56) 7 8 1 9
CONTROL 31/5/2011 | 11001338 | ALARM 1083 THBRMAL DBPBCT/COOLANT MOTOR 3 8 1 4
28/3/2011 | 11000971 \atrsaslifin HOME 1Asasldls 7 10 1 12
A1999 A.2 N1saAazitTiynlunudaseias COOLANT faamatian FMEA
Machine: 3LNC WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity Detection Occurrence RPN
COOLANT 31.05.2011 11001337 111 COOLANT ilua 4 8 1 5

14"



A19799 A.3 N1saAzitTyvnlunidaeeias DOOR #aenalian FMEA

Machine: 3LNC WEIGHT: 0.50 0.33
Unit Date Job Order Case Severity | Detection | Occurrence RPN
DOOR 16.06.2011 | 11001444 | SENSORUszgiaanan N 1iLOADER 4L 10 1 5
ANs1aT 7.4 nsawaseitiyun Tundaatias SPINDLE Aaenatin FMEA
Machine: 3LNC WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity Detection Occurrence RPN
SPINDLE 02.02.2011 11000604 | alarm1032chage the goar to HI or Low 1 10 1 2

vl



A197991 A.5 N1siAzitTiyvnlumidaeeias STABILIZER faawmalia FMEA

Machine: 3LNC WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity Detection Occurrence RPN
STABILIZER 13.06.2011 11001428 STABILIZER Lﬂ%’ﬂ\‘l 2-LNC \@¢ 9 10 1 15
AN319T 7.6 nsawaeitiyun lunioasias WORK EJECTOR Aaeinatin FMEA
Machine: 3LNC WEIGHT: 1 0.50 0.33
Unit Date Job Order Case Severity Detection Occurrence RPN
WORK EJECTOR | 09.09.2011 11002028 | WORK EJECTOR nagnaulwlizia 4 8 1 5

yAd"



A197991 A.7 N1samazitTynlunudaseias WORK REST #aenaiia FMEA

Machine: 3LNC WEIGHT: 1 0.50 0.33

Unit Date Job Order Case Severity | Detection | Occurrence RPN
18/1/2011 | 11000493 SENSOR WORK REST UP/DOWN s ON 4 8 10 53

14/2/2011 | 11000665 SENSOR WORK REST UP/DOWN s ON 4 8 10 53

2/3/2011 11002181 SENSOR WORK REST UP/DOWN s ON 4 8 10 53

27/4/2011 | 11002157 SENSOR WORK REST UP/DOWN l{ ON 4 8 10 53

13/5/2011 | 11002161 SENSOR WORK REST UP/DOWN ls{ ON 4 8 10 53

WORK REST 3-LNC/C | 25/6/2011 | 11002141 SENSOR WORK REST UP/DOWN l{ ON 4 8 10 53
11/8/2011 | 11002259 SENSOR WORK REST UP/DOWN 'ls{ ON 4 8 10 53

8/9/2011 11002250 SENSOR WORK REST UP/DOWN 'l{ ON 4 8 10 53

5/11/2011 | 11002631 SENSOR WORK REST UP/DOWN l{ ON 4 8 10 53

16/12/2011 | 11002699 SENSOR WORK REST UP/DOWN s ON 4 8 10 53

12/10/2011 | 11002277 Wau(lndan) 4 10 2 13

514"



149

NMANUIN 3

s1ERELALANISIALURILATANANS 6HQI-C Tuilw.A.2555



AN997 9.1 PEALIRLANITIALUBILATAIANT BHQI-C TuTln.A.2555

150

Job Number | Machine Case
11002732 | 6-HQI/C | SUPPORT C/V fnuidinne
11002750 | 6-HQI/C | ROBOT ALARM
11002754 | 6-HQI/C | ALARM TRANSISTOR
11002784 | 6-HQI/C | DKK ROTATION laiusju
11002785 | 6-HQI/C | DKK A HEAT fideasiinilng
11002839 | 6-HQI/C | CONVEYOR OUT #n
11002873 | 6-HQIC | § A Uszgmnsig
11002944 | 6-HQIC | e QUENCHING g B laflua
11002949 | 6-HQI/C | DKK ALARM TRANSISTOR
11002977 | 6-HQI/C | CHILLER ALARM DKK
11002981 | 6-HQI/C | CONVEYOR OUT lualsingia u&a ALARM
11002986 | 6-HQI/C | ROBOT autlsys) DKK B
11003110 | 6-HQI/C | WACENTER ROTATIONAaNeiia CENTER Ty
11003175 | 6-HQI/C | DKK B UPPER CENTER laiti1
11003218 | 6-HQI/C | ROBOT ALARM SERVO 012
11003245 | 6-HQI/C | DKK ALARM
11003251 | 6-HQUC | ROBOT 411U A uinlainas
11003286 | 6-HQI/C | ALARM COOLING
11003312 | 6-HQI/C | ROBOT ALARM
11003341 | 6-HQI/C @@muqmqmugﬁﬂpﬁ COOLING 111 QUENCHIN
11003362 | 6-HQI/C | W SENSOR 1n41anu ROBOT liifin
11003373 | 6-HQI/C | ALARM SERVO
11003403 | 6-HQI/C | ALARM THE TENPERATER QUENCHING
11003405 | 6-HQI/C | ALARM GENERATOR
11003560 | 6-HQI/C | ALARM GENERATOR




A13799 9.1 TeazBeANTTLAe189LATe9aNs 6HQI-C TuTlln.A.2555 (Fia)

Job Number | Machine Case
11003587 | 6-HQUC | dneing CONTROL n$a(veimaausslv)
11003622 | 6-HQUC | Taneimafin § HEAT 7 2 laivnanu
11003690 | 6-HQI/C | & A ALARM OUTPUT VOHAGE LOWER IS
11003697 | 6-HQUC | LOW VOTAGE
11003771 | 6-HQUC | & B 13 HEAT 911 ROTATION lainiayu
11003876 | 6-HQIC | DKK CHILLER &g
11003893 | 6-HQI/C | anerlW SENSOR C/V IN(BHQI 117)
11003919 | 6-HQIC | SUPPORT COPNVEYOR IN €130 (119)
11003928 | 6-HQI/C | & B CENTER laias
11003928 | 6-HQI/C | & B CENTER laias
11003942 | 6-HQI/C | LOW VOTAGE
11003997 | 6-HQI/C | @1ewusiagmaAdi DKK 11m
11004032 | 6-HQIC | ALARM GENERATOR
11004102 | 6-HQI/C | DKK ALARM PUMP OVERLOAD
11004177 | 6-HQIC | a1tas DKK waaiAsess
11004289 | 6-HQIC | vietin CHILLER FALANUQA
11004331 | 6-HQI/C | DKK ALARM PUMP OVERLOAD
11004480 | 6-HQI/C | ALARM Q-WATER rungiigs
11004554 | 6-HQI/C | ALARM TEMPARATURE
11004567 | 6-HQI/C | ALARM PUMP 1 OVER LOAD(M2K-OL)
11004599 | 6-HQI/C | ALARM SERVO 012 (ROBOT ALARM)
11004614 | 6-HQUC | W CENTER UP DOWN 3ifia ROBOT Taiq1iaus
11004741 | 6-HQUC | DKK ALARM i1 Q-WATER grumniigs
11004760 | 6-HQIC | ALARM LOWER BOUND
11004916 | 6-HQI/C | ALARM QUENCHING WATER
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Job Number | Machine Case
11004940 | 6-HQI/C | ROBOT 4u1ls6) DKK B A3 4
11004941 | 6-HQUC | $1udngiu COIL (ile19 DKK B
11004966 | 6-HQI/C | CENTER COIL NO 2 lainsu
11005010 | 6-HQI/C | DKK ALARM PUMP OVER LOAD MOTOR DKK B
11005062 | 6-HQI/C | THE TEMPERATURE OF QUENCHING WATER
11005078 | 6-HQI/C | Uszpmnana (DKKE A)
11005146 | 6-HQI/C | ALARM QUENCHING WATER
11005202 | 6-HQI/C | T CHILLER el
11005212 | 6-HQUC | usadusin QUENCHING sin(lsil SPEC)
11005269 | 6-HQI/C | ALARM QUENCHING WATER
11005336 | 6-HQI/C | @elW SENSOR CONVEYOR 2111
11005478 | 6-HQIC | Wsga CHILLER ALARM @muqﬁﬁq
11005485 | 6-HQI/C | SENSOR CONVEYOR OUT lnanaanlieausin
11005670 | 6-HQI/C | ALARM @mmﬁ{iﬁ QUENCHING guting
11005671 | 6-HQI/C | ALARM QUENCHING WATER
11005704 | 6-HQIC | 1sr DKK 5 A gn
11005731 | 6-HQI/C | SENSOR SUPPORT #1114 R |@ti5innana
11005801 | 6-HQI/C | Q-WATER gruuqigs
11005960 | 6-HQI/C | Q-WATER gmmﬁ%‘”uzgq
11006252 | 6-HQI/C | DKK ALARM TRANSISTOR
11006365 | 6-HQI/C | COIL 3 UPPER CENTER laiviaju
11006476 | 6-HQI/C | ALARM TRANSISTOR TRANSFORMER
11006527 | 6-HQI/C | SENSOR SUPPORT laifin
11006646 | 6-HQI/C | DKK SENSOR SUPPORT (@t ON miage
11006805 | 6-HQI/C | UPPER CENTER COIL 2 § A Tdugu
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Job Number

Machine

Case

11006893

6-HQI/C

6-HQl i fndiautlas § A
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A9 .1 PIEAZIALANITALUDILATAINNT 10GUY-C luilw.f.2555

Job Number | Machine Case
11002672 | 10-GUY/C | usasistinaiis WHEEL SPINDLE g
11002870 | 10-GUY/C | ALARM CNC BATTERY
11003242 | 10-GUY/C | AnA"#42 13Jrag(l,5n+ﬁ”m)
11003268 | 10-GUY/C | @aneiasl ROTARY 46N
11003629 | 10-GUY/C | 42 AxAn kot
11003802 | 10-GUY/C | flamiin CENTER it 30 8inluiag]
11003966 | 10-GUY/C | LOCATOR &8 8114A1 ERROR
11004098 | 10-GUY/C | ALARM C922 DRIVE DOG ENGAGED SIGNAL
11004251 | 10-GUY/C | muein 42 Taipafi waaridndiu
11004496 | 10-GUY/C | §114 ROTARY Tuiiu
11004539 | 10-GUY/C | ALARM CNC BATTERY
11004580 | 10-GUY/C | ALARM CNC BATTERY
11004863 | 10-GUY/C | DRIVE DOG EWGAGED
11005107 | 10-GUY/C | TAIL STOCK winldigasinumis
11005333 | 10-GUY/C | ALARM WORK SPINDLE INDET
11005455 | 10-GUY/C | @1emn1 ROTARY #eiau(ANAN 42 ”Lsimﬁl)
11006127 | 10-GUY/C | #anilemiiann SPINDLE ugn
11006231 | 10-GUY/C | A8 42 Anlalnsdl
11006419 | 10-GUY/C | SENSOR SPINDLE ON maan
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AN997 2.1 T18ATIALANTLALUNLATAIANT 3LNC-C Tutln.A.2555

Job Number | Machine Case
11002628 | 3LNC-C | 9149 SLIDE ﬁmuﬁ\uﬂ%wqm
11002699 | 3LNC-C | HlaadmsinenlallvasinliinAssuilauaniias
11003566 3LNC-C L’J(Z\]’]ﬂa\i\‘i’]ul‘i’]ﬂﬁ‘zﬁu@@ﬂ@’]ﬂLﬂdﬁl‘@ﬂ
11003693 | 3LNC-C | SENTER #dine/laididuem
11003696 | 3LNC-C | CONVEYOR LABIUANGA
11003754 | 3LNC-C | ALARM SERVO (RESET laiue)
11004223 | 3LNC-C | ALARM SERVO(#1 TURRET lidinaan
11004409 | 3LNC-C | MOTOR CONVEYOR ludi
11004413 | 3LNC-C | WORK EJECTOR lalfanu
11004502 | 3LNC-C | %1 COOLANT lilwa
11005075 | 3LNC-C | SENSOR WORK REST lal ON(Fiating sufing)
11005150 | 3LNC-C | @na'lWl CONTROL a1m
11005154 | 3LNC-C | SENSOR WORK REST lal ON(Fiating siufing)
11005299 3LNC-C | WORK EJECTOR luuaneu
11005309 | 3LNC-C | 751 SPINDLE-1 ALARM DETECT(AC-56)
11005579 3LNC-C | WORK EJECTOR luuaneu
11005905 | 3LNC-C | sandneuduanulaigaiilil LOADER
11006034 | 3LNC-C | fananeulign
11006150 | 3LNC-C | SENSOR WORK REST lu ON(Fating siufing)
11006174 | 3LNC-C | 191 COOLANT 'lailva
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