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ISSARA WACHAROTAYANGKURA: APPLICATION  OF SIX  SIGMA
METHODOLOGY ON REDUCING THE DEFECT IN AUTOMOTIVE LAMP
INJECTION PROCESS ADVISOR: WUTTIPONG PAWASARN, 78 PP.

Project Cooperative is to conduct a study to improve the injection molding
process model RT50 to reduce the rate of a case study of Stanley Electric Co., Ltd.
(Thailand) aims to reduce the rate of the process, injection-molded model RT50 frame.
This project is expected to take 4 months.

This project has studied the issue injection molding process by applying Six
Sigma, the goal is to reduce the rate of waste generated by 50 percent of operations
will begin the process of defining the problem. Identifying the scope of the problem to
be solved. And indicators of process improvement. By the measurement of the process
showed that the contamination is the cause of much waste as possible. Brought this
issue to be resolved. The second step will be measured to determine the cause of the
problem by creating a process map. Keeping in mind the relationship of each factor in
the process, then it analyzes the reasons that cause the problem. The cause and effect
diagram Which will be linked to the level of risk by analyzing the effects due to errors in
the process. To find out why it is likely to have an impact on most issues. It will then
study the measurement of employee monitoring work. To improve the precision and
accuracy of the monitoring system. The third step is to analyze the cause. The final
step will control variables. Based Operations Manual The results found that the amount
of waste decreased from 2.13 percent to 0.00 percent, down 100 percent, achieving the

set goals.

Keywords: Six Sigma / Process / Analysis / cause.
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AMUANRAHUNY (Expectation) ﬁﬂ liﬂulﬂ11l1‘ail‘iﬂﬂﬂﬂ'}]ilﬂ'llﬂuﬂlaﬂqﬂﬁ‘?

H 4 { v =) a @ Q€ =Y a
A 2.2 Sawlamwssnaluniasvnnanals (Aeddnd wasswiiziaiy, 2547)
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mmmwuﬁqwﬂugmaml%mmﬂqmmimﬁlumsmmsqiﬂ'«aﬁwamh LA
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azdaddumaminuauwIANUAAGIUAMAN (Way of Thinking about Quality) Bavile
UARINIYNEBU (Function) luynIzauuasasany (Hierarchy) L’émgal,wigij”u%wmz@”uga
(CEO) auﬁawﬁnawuﬁaluéwﬁnmuua:Iiamuﬁd’ms"sﬂumsu‘%msmuqmmwsﬁa I
ldfadunIInIgmauauUKINIAINET 91U VL@TL%'smma@lﬂumiu%miqmmwff
A1« lasenaasduqmunin (The Quality Trilogy)” %38 “lasaaa3zasastu (The Juran

Trilogy)”

2.3 lasenansawasnI (The Quality Trilogy)

Juran (1986)VL@Tﬂdnﬁaﬁmmaamsu’%msqmmw"ﬁdw “NIVINIIA NN
(Quality Management : QM) #1814 m::mumﬂums%ﬂaLLa:u%msﬁaﬂﬁmms] 75
anusuiuadrefsdanisdniinng w‘i'ammsnmiqq@ﬂsma@T@Tﬁuqmmwmaoaaﬁm
(The Process of Identifying and Administering the Activities Needed to Achieve the
Quality Objective of an Organization) FadunszuanwnslunsdunasnsuswiTusvng
fanssn deznavldee 3nszuiumanany da ﬂ'm'm,l,wuqmmwmaaaaﬁm LaENIY

Uriugmunw (QA) winaivnsaianuisasiuliinautgndd

midivlgananmQ)

(QM)

MIUTHITAUNN
NI TR TN :

(QP)

MTIAILRANAUNIN

(QC)

M3lszAuAun N (QA)

2NN 2.3 Vl,mma@ﬁﬁ'm@mmwmaagim (Juran, 1986)
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2.3.1 MIWUNRATLNIN (Quality Planning : QP)

MIVNUHUQ U P msﬁmu@%ammmUﬁﬁ]zmsag@jmwmwmwaa
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ada Qs 1 o v v A =2

mmﬁmimﬂmaml%gﬂmummwawalﬁl

2.3.2 NMIMUANA NN (Quality Control : QC)
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AINE LwaﬁlzLLﬂwL“Ill%Qﬂ@ad
2.3.3 MyiuysqanIn (Quality Improvement : Q)
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nMIuImIgmmnLULLialaa (Total Quality Management : TQM) @47 (Kano,
1985) @ lifienaunsadumaimgumnuuuidaaia 13 dunmsuinnsgifaneld
lar lsegnadusssulagiiumaiienaianelalinuyaanmnadonfsuldidny
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Usrgvesmavimsasnwuuuidalaia

X mmﬁmuﬁ'aumﬂqﬂmmnﬂmﬂ‘luvgnszﬁuﬁaﬁaadﬁm (Company Wide)
/ .

*%* aNNAITUY (Systematic)

* v a 1Y v & A . o
% nIaaaulaciadaifiaase (Scientific)

WANMILIMIA N WLLDLTALESY

X8 miufsmﬂﬁu‘ﬁlgﬂﬁﬁ (Customer Oriented Management)

X8 anudwaasunIWeInIayed (Human Resource Excellence)
< mml,ﬂugﬁm”mwﬁm‘vmeﬂ (Product Leadership)

/7 a v a
*%* anulduaaaIwNITLINNT (Management Excellence)

2.4 MIUINIQWAINAIWITNITND Tnail
Breyfogle (1999) lenanaliin dagtiunmsasdnimiginauazgasmnisld
szruanuaSalun1siitandsnssndg STmmml"ﬂumiﬂ{uﬂgaqmmwmaamiu%ms
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?mmma@limzaﬁa%ammsnﬁgaﬂﬁw%au‘ﬁhﬁ%anmmam%ﬁwﬁuﬁuau Park (2003)
nanifisgaiuiieasiinidng Gnai Sudwdevsunlulalssn lawamunazains
Imomuﬁ"aﬂ%’uﬂgaqmmwmaaﬁuﬁwiasl laiéia ua3 (Mikel Harry) uasiian unadu (Bob
Galvin) lugrile.a. 1980 vSEnTulalssn GvonduuwifanasnisasuiIenszuIRINIRIL
nIAnsaNULYTUTIUYe911I019138 W. Edwards Deming @ 1uAImInawgmnw
BHINIIBITITBIANNANTIV09TTMIENG Fnainszaseenldudiussninslng
9879 General Electric Sony AlliedSignal L8z Motorola RIN1INEAATBIANNFRLAN
mmmsﬁuuma%%’gam?muazﬁﬁmimslLLwiﬂaqﬂﬁ‘mdﬁﬁﬁﬁﬁ%ﬁaaﬂvM ADN1INY
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N

2.4.1 AaNN3VBITNT Bnai

Tne Snain Lﬁwﬁ'ﬂmwaﬁ’iﬁmaaﬁ@ﬁgﬂﬁnmﬂizqﬂ@‘l"ﬁﬁum:mums
mdﬁqiﬁmﬁ' aifunsnamdszininwlunsufidenu laedsmsGnd Snaind
qmsimumﬂs:msém”wiamiﬂﬁﬁamiﬁﬂﬁﬂmﬂmmﬁ@wm@ WaZEIRINIID

AurnlsdaasAnsene (Breyfogle, 1999)
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2.4.2 @NURNLVITNS BNAN
Harry (1997) lanandsanunanawasdng $nanld 3 aanunany add

& a & o v a v 1A " ] A Y o
ﬂaEg‘ﬂ‘ﬁ“/l’m‘ﬁiﬂﬁlﬁmﬂﬂ‘ﬂLﬂ(ﬂﬂ’ﬁvl,@Lﬂi&lﬂﬂ’]dﬂ’]iLL"Ud“ﬂu NR1IA tﬂ?ﬁlﬂiﬂﬂi‘uﬂ?‘i

q
6

2 AUVBITND s?mm'ﬂuns:mumméf’m:ﬁwaﬁﬂﬁﬁmwﬂ%’uﬂgaqmmwmaa
P & A v A o A A =< v Ao &
wamnmmLLa:munmmmI@mwammm Ao mmwawahmaagﬂmmmﬂmu
[- % { o v o v Y l&’ $ 1
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ﬁaﬁ@wm@lﬁﬁaﬂaalunﬂ 9 g% lasnnIHAaRua I NaAaUAKEILaANTRITLT
AFNITNAWNY LAZAALREINANTaInNLLsUTIRlwA Tz U nn T vin sz augnain
X o = v .
geduowANNEDd MILUTULFIVRINNNEINNTAVBINITLIUNT (Process Capability)
= YY A A =) A -&/
TaodnalwiaflawaranIavaalde bithadn
4 Qs AA& v & 1 a s a
1R300 DIANIRDATILRAIAARINNAAN WM N1TUSNT %%amxmumsﬁqmmw
Wnaengls A5n13va9End %ﬂ&hﬁ]zﬁﬂﬁuﬁﬂuLﬁﬂuqmmwmawﬁ@ﬁmsﬁ N1IUINNI
H % 7 Q 1 Qs v & o VY o v ] v
WIANTZUIBNINUAN BT ASLNWAIDUAN G-I N b mmlvxgnmm%m%%aag‘ﬁm
Q Qldl dl o Q dl = A U o v v 1 dl dl v
magauuammﬂmﬂq@ﬂﬂammmmgmmLflumaaﬂ”n"l,ﬂgﬂ‘lml,aza:"l,wl,i’maa
o A Wt & A ' o o ¢4 P -
ﬂi:meavl,ﬂgLﬂmmwumﬂm LI UFY AN B ATILEAIANLED LT (Stability) Va3
NITUIUNIT LT% DIUANIINTEUIWMTARNIIANNYINAL TS TNN1 auranund
NITLIWANTHIUIZEZE1) (Long Term) Alamanaziinvaaie laiiin 3.4 PPM (Part
Per Million)
2.4.3 Jaaviand Uz nagnuazilmany
2.4.3.1 ARuNAWaITNS Tnn
FFunaiuaItng Tnu1 Ao msai’wmmﬂi:ﬁu‘la@iagﬂﬁﬂmmidwau
wﬁmn"’mﬁﬁﬁﬁqmmwsz@”ﬂaﬂiﬁﬁugﬂﬁﬂmumi@hLﬁumiﬁﬁammu:s:ﬁu
@n Gnarlunn e Fafiavh
2.4.3.2 Usrnua9Eng Gnain
Usmndnd Snay Ao navzgndumineniszuuuazilasiash thanis
Usudysatawdnlaani (Breakthrough) lunng dauvasnisdifiuginazas
131
2433 ﬂaqwﬁmaa%ﬂ% Fnain
ﬂaqﬂﬁmaqﬁ'ﬁﬂ% Fna1 Ao msﬂ%‘uﬂgaLmuw§ﬂhwﬁ1(8reakthrough
Improvement) G4n133U1l39ikazdiag 4 Tuaau Aa N17iA (Measure Phase)
AAATIEH (Analysis Phase) msﬂ%’uﬂgo (Improve Phase) wan13nIuaN
(Control Phase)
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a 6 A 1
2.5 1ihuanavesBns Bnan
A v ' A Aa ') ')
Breyfogle (1999) 43lananainlunszuinmsnianiavinslasriag luanwue
POIHAAAUHNNITNTTNLMMILING fa Hzduratanuideuuinasz ke
= a Aa > {A:i s % 1l A v
+3 0 SaxunTndaidu %uainfanmsinee lasunTuausy (%aadanunLinaw) Tiazla
o A A % { ¥ ° { A
WNU 99.73% T9szauaaiissiunwanasgis +30 Razvilwlananaziievaduis
) A @ A o ' | @ .
2,700 PPM %iufa lunianssinisanniigazdlonaiduveaforinny 2,700 wiae
A YV ] Qs dl v v A v a
landatialadn liduszaufigndnala innzgndrfianadasnislilemalunisifiavas
A v a & A o A A o @ a )
WFeolnalAnsguduniga aInui 2.5 SIUFAIANHIZNIINITNLMULULNG uazIzal

M NCHITC PRIV THRBTPE I L I LRV GHE Rl KL

Lower Normal Distribution Upper
Specification Centered Specification
limit ' limit

o i

20+3c+404+50 +BT
Spec Limit Percent Defective ppm
t1c 68.27 317300
t2¢ 95.45 45500
+3c 99.73 2700
t4c 99.9937 63
+56 99.999943 0.57
+6c 99.9999998 0.002

AT 2.5 SNEURANINTZOMUUUUNG uazsaUTadEY (Breyfogle, 1999)
AMNAVWNEIIWRA U UNINTBINTTLIUNTHAG LA pfidwnneldvasiiy
lﬂﬁLﬁmﬁ‘hmug{uﬁmﬂﬁq@ﬁfmﬂLL@ifJ a.a 1985 lasusun lulalaan bedng Snuiun
lﬂumﬂ%'uﬂgaﬂszmummﬁw‘%au%mﬂ@ﬂﬁl,ﬂmmmagﬁim”umaamwmﬁmmu
mmgmagﬁs:ﬁu 60 FITMIITINIINANANVENINITAVBINTLIRAN T ISZ 8= 80 (ANCo)

Qq: Y 1 Qs & a 1
B LA Cp LYINAL 2 F9ANRNNY Ao TlanialunisiiauadlRuLNEILed 0.002 PPM
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U005 AIENNIIT 2.1 LLa:mmmLU’%‘UULﬁﬂm:@”umwmﬁmLuummgwm:@”u
£30 UAY +60 s GIAWT 2.7

ANMUEINNTANTEUIRAITILEAS  fa NNILONEN B M BIANN AL T
ns:munwé’mﬁaammnmm@mmmm%ﬁmﬂlﬁmimqu lasvinmsdnsluszoy
éfeumaﬁmmmzuﬁﬂi:ﬁwﬁmwmaam:mumiiﬁﬁmwuawmsnlunwm5@1%“1&@QIuﬁaa

¥

AR UALANIZUINTED ULWUGI@]

mwﬁaqms"uaaﬁnﬁﬂ USL - LSL

p AIMAURIVNINVBINIZTUIUNIT 60
(2.1)

AAURINITDNILLIBNIIIEYEN (Long Term Process Capability : Cpk) fa MIAnEDa
ﬂs:ﬁw%mwmaaﬂs:mumﬂmw:zm Lﬁaﬁwm‘iﬂsuﬁumwﬁ’lﬁammmmsmaa

NITUINNIT LLNtLL%’J‘H’Nl%ﬂW?ﬂ?UQNT’]?Z‘U’J%T’]’]?@]aa@]"ﬁ’)\‘lizﬂzlﬂaﬁﬁﬂ’]'ﬁuﬁu

mmﬁaamwaagﬂﬁﬁ USL - X X - LSL
Cpk = =min|[ ° =2
AMNFINIINVDINTZLIBANT 30 30

(2.2)

Specification
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AN 2.6 NMILANLAIUNAUITHUNBUIZAUNIAIIIN 30 UAT 60 (Breyfogle, 1999)

A A o 2 A '
NEININ 2.2 1{aN1INTZANBVBITAYRHNINAIINATIIUMNNNTA 2.6 67
Cok LYINAU 2 WHaWNU Cp TINNIBAYI lanmRiAaaILFuLYinny 0.002 PPM weiLiaan
WANTHNANANNENNNTOVBINTZLIBNNTIUIZELE1IBY 2zwL I lunTzuInwnTla g 6
nawvastayadndnandasuudatidandifiasliluaauusn (Setting Value) lawainaz
wWasuudaainy +1.50 lagdaingnisoiiisonda “Shifts and Drifts” 1anszuauniyle
a s wa A a 6 A 1 £ o va a a 1 s
wmiﬂiuﬂgaqmmwiﬂﬂimaﬁﬂwa'sﬁﬂﬁﬁ FnauarazvilvilanialunisiAauasforinny
0 A < o [ 4 A §
3.4 PPM wudilamslunisiiauadifanuwitasuin aInInd 2.7 SIuaain st aswiilas

[
' o

eI lausITNTa +1.50

Lower Normal Distribution Upper
Specification Shifted 1.5 Specification
limit I 1_‘_ | - limit

— || :

lu +2a 43¢ +10 +50 +60

Spec Limit Percent Defective ppm
1o 30.23 BET700
+2a 69.13 308700
+36 93.32 66810
+s 94.3390 6210
50 99.97670 233

0o 99.999660 34

al

A 2.7 madasnudasnaslagssuand +1.50 (Breyfogle, 1999)

nnmaEuvesuTEnlulalsdnlunsldisnedng Snainwawinszuaunnng
v Aa o & it P dq’ o 3 a dz 1
durasuTEnlasnsanthwined 60 dvhldguninseinszuiuniiniadyuatnaunn
lé U v v v o o v ¥ a wa &
asiwaiaannaadunuasldnnanudusamldithwinodultlalunmaljid o
svdnsunaneaslienusulanazindtnmsdng SnainuwewiasRnstNeEINIIONTITH

LLazLﬂugﬁﬂmaﬁqsﬁﬁ]

2.6 ATV WIBAINIDNIIBNG BN
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Inea (2546: 64) lana1a1i91 lwnsdfunnsanuisnmsdng S'fimhifunﬂ?mﬂ
aRETT 1 LLazﬁmaaéﬁmmsa%”’mmmwdowasl,afl,ﬁl,ﬁ@ﬁ'ugﬂﬁwﬁm%'ﬂugmawaagﬂﬁﬁ
laasaulatasinasdnaztiinuwine uanlgluusnng LL@igﬂﬁwiuiaﬁwaé'waviwifu WA
miﬁgﬂﬁﬂaﬂﬁmaﬁwﬁ‘ IR gﬂﬁ'}ﬁaam{lﬁﬁ@mmLﬂﬁiﬂuuﬂm wazn st awutlasit
foadumadasuutasuuuwanlauntia aai nsvinlwesdnsUszauanudnsalums
ﬂ%’uﬂgaLﬁa@auauawiam’méfaomsmaagnﬁﬂﬂﬁfuﬁaaLéwﬁﬂwsw”wmﬂu lasnns
SAMIA DRI BILaziIUNIRNaTY e lidnlefiumAeanannsaaanan
insasfiefiltlumsuitgmenuunuan windl enasufareuvatudazan lasuwinalu
Tt T R aUT T <ok

2.6.1 glinsmiuauuamzyiam

Champion azLﬂuQﬁﬁémwagj"lmm”uu’%mwammmmﬁ?ui@uma lagazi
winfiifgatesnuamernowlunais g Sesdaonn e madudaiuauulazaos
TUELARD AT Lﬂugﬁmmﬂmmﬂﬁ’un’@m:ﬁ’mmﬁialﬁumsﬁmuﬂLﬂmmsl
lassnsaa lorwameriinulunisidenlasins  MRuaaulanIaL ARG LAz
whwanganugsavaslasens welassnsanfinllugs Champion AdnsfiTIBIAED
1umsﬁﬁmqﬂaﬁﬂﬁﬂ'@mwms@‘hLﬁumumaaﬂm:ﬁ’mu LB mﬂﬁmmﬁfuagﬂuﬁiao
pa90asunIEuiiniudeg uazswihfifiddndnatnmie de nnstiedaduladen
ﬂizmumsﬂ%’uﬂ;om:mumis’faﬁa"l,éfd'] AN3LaeN  Champion fidanuLAnzand
anuiAydennudaydanudTazeslasinTadmn waznnaminuIzdadl
Champion ﬂamlﬁmmﬁfuaguﬁamjﬁ'a:mlﬂu Champion 284la39M7 beazdassIwng
amwmmjﬁugmmaﬁ"ﬁ'ﬂ’ﬁsﬁﬂsﬁﬂmwaawms

2.6.2 Qﬁﬁﬂmzﬁﬂmuuamm%n

Black Belt auﬁuﬁﬁﬁwmmﬁunmlﬁﬁ'umiﬁmm:v‘hmulumsﬂs:qnﬂﬁ%ms
FndgnardinlasenislduszaunnudnSeaudnang LAZAINGBINIINNTINI
WiNfAvanUas Black Belt Lazaz¥inMTLEanlATINNTTINAL Champion lag¥innIsnag
AMININULAZINA I NB WA U I u I NARlAYssaua NS wazazd
%ﬁﬂﬁl%ﬂ’]iﬁ‘i’@ﬂ’]iﬂiz"qu muqmmiﬁﬂmmaaﬂm:ﬁnmuiﬁﬁﬂﬂmmﬂmmm uaztdn
§aNaNLT0NANNFUNUTITRIIA MUY NIUTL Championteimeinfide 9 et Black
Belt ﬁL%mzauﬁa"LﬂL"mmLﬁmﬁﬁﬁmmj‘lmmﬁﬁnﬂuaahaﬁ ﬁapjﬁiﬁmmfﬂmmiﬂa
Tusfia uazsinafindne g winriu widaaduiniviauadluigagn uih wenidhriuauld
v ldenefiiziaivasnnutinnie %?ammﬁﬂpﬁtﬁaﬁﬂv@m wazlunsdn v
1w Black Belt @vzdasrihminfilunistszauiiudieg wudnzaulinug uazih

< oA

wnaftaee insnuaidultedsmanzauduaiounidoiaz i vaingy danugnas
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a a

11l Black Belt Icﬂmugsm‘“’[ﬁazﬁaamumiamumwaﬂgmam:ﬂs:ﬂauﬁazm”mau
DMAIC sdiduazvangatanuidugin  wannnddidasiiunsseudaidioniaznis
ﬁ&lﬂ’]ﬂ:&fﬁﬁﬂﬂ Master Black Belt
a v { o =) a a 1 91& 1
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o L% { o A L 2
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Design of Experiment (DOE) @3aznanluduaandalyl

284 mgumaumsﬂ%’uﬂgamﬂmm:mums (Improve Phase)

2.8.4.1 n1vaanluunN1INaasy (Design of Experiments)

Montgomery  (1997) 'l@naniin miaammumimaadLﬁamng’hﬂvﬁ]ﬁ'ﬂ

(Facton)lan3asauys (Input Variable) lafifnadafafildanudiay miaanuanla) lu

NAAA W NEanuN (Output Response) U238 (Factor) lunsuaaaansauwdiadn

e 1a3ufiAIuqule (Controllable Factors) nanufly taspfigansninuas

20912989 LA LN INR

° Uﬁ]ﬁlﬂﬁmm)‘&lvl,&ivl,ﬁ (Uncontrollable Factors) #anefid Uadad lagnnsa
o 1 ~ 0/ Oq: a d'l a U o Qs =
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2842 'S'@qﬂs:mﬁmaamsaammumimaao
A A o o & a . . A A fov & A A A
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A o Y & A i A =2 R a A A | A
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1 nadanyzuInm3
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2.8.4.3 fdnaa1d (Definition)

® AnTwanlawa (Effect) fa WaTasaulsaunddaaiulsau

'
Aa

® 133y (Factor) Aa FeNAaddaNTwadananmanaivasnmantdlue

)}

NRAN TN
o @ A ' ¥ o = A o
® 3:aUV891/938 (Level of Factor) Aa §N11z614 9 2a9d9daniki g Nvinns
Avualunimesas
e 1/9387un2% (Noise Factor) fia adpfinaliiianansznuiany wasuas
Vl,;\imminmuquvl@'f

28.4.4 %ﬁﬂl%ﬂ’]iﬂaﬂLLUUﬂ’ﬁﬂ@ﬂﬂx‘i

® m3vhuuugY (Randomization) fia nislilamalunisiiudayavasioya
\ o ' o A | . v o o AR @ o
uwdazaring nu iansznsnsvasthisnauquldldlinunnszdundnmnldiriignu
nahuuugadisaniauteantaanidu 3 75 e
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o o Yoo oA W v
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& 1 s ¥ 1 Y
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- WUURARUA (Fixed Levels) AxN8D4 i:@”umaaﬂ%é’mﬁmmmmqu%a
fAnAAN b et

- WUUEY (Random Levels) Wi i:@”umaaﬂ%a‘i’ﬂﬁ"l,&imm‘mmuqm%
Amuasnaastasy ldiinam

- WUUHEY (Mixed Levels) WHNBAY MINFUNEIWsEaUp09La38 7 Tung

LUURNALA Lol IRETRIIE

® nslianaulInauanad (Response Variables) Q’ﬁwmsmaaw:ﬁaa
A o A v v A = o 1 &< ¥ 1 o
LlRan@LdINga mmlmayjaw Lﬂuﬂszhmﬂumsﬂﬂm LASNIIIAATUWISADILN YN
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FOIWBINILN EJ’JIUGﬂ%I%@]’]%ﬂ’J’]NL&EJG LLaz@lunuﬂIﬂuﬂ’]iﬂ@ﬂaﬂa’]“iﬂﬂqil’ﬂaﬂﬂﬁ]’ﬂﬂ
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a & & a
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2.8.4.6 MIRBNUULNIINARDS

L4 LLNuﬂﬁVI@aadLLuuzﬂ&lauyitﬁ (Complete Randomize Design) %ﬂfﬁ'u
N13NA8a91938LA87 (Single Factor Experiment) Lﬂuﬂ%ﬁﬁmmwvlai"l@i”ﬁmuﬁ@"l&iiwﬁfﬂ
sz lifidasusuniunimesss %aa:ﬁﬂwslﬁwé'ﬂmsﬁnmmjw (Randomization) Wag
ﬂﬂiﬁﬂ‘gﬁ(Replication)

duaoulumIimMmanss
L nIfrnaaILlInoUAues  (Response Variable) uaziaspil
mmsnﬁﬁmimuquvléf (Controllable Factor) ﬁlaulﬁ]
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° LLNumsmaaaLmuﬁaﬂqm (Randomize Block Design) fl?%’i]:l"ﬁ’ﬁllﬂ’]i
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s'fiaﬁ"lajmmmﬁ%ﬂﬁmﬁawﬁg’m%é’nLLaz@Taayaw%’uaugagmﬁﬁﬂfu wewINE1 P
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2.8.5 mgu@aumsmuamszmumiwﬁ@ (Control Phase)
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Shift A Shift B A Compare with B
No Master

Trial 1 Trial 2 Trial 1 Trial 2 G/IG GING NG/G NG/NG

1 NG NG NG NG NG 0 2
2 G G G G G 2 0 0 0
3 NG NG NG NG NG 0 0 0 2
4 NG NG NG NG NG 0 ] 0 2
5 NG NG NG NG NG 0 0 0 2
6 G G G G 2 0 0 0
7 NG NG G G 1 0 1 0
8 NG NG NG G G 0 0 2 0
9 G G 2 0 0 0
10 G G 2 0 0 0
11 NG NG NG NG NG 0 0 0 2
12 NG NG NG NG NG 0 0 0 2
13 NG NG NG NG NG 0 0 0 2
14 NG NG NG NG NG 0 0 0 2
15 NG NG NG NG NG 0 0 0 2
Total 9 0 3 18

Grand Total 30
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Shift A Master Compare with A
No Master
Trial 1 Trial 2 G/G G/NG NG/G NG/NG

1 NG NG NG NG 0 0 0 2
2 G G G G 2 0 0
3 NG NG NG NG 0 0 0 2
4 NG NG NG NG 0 0 0 2
5 NG NG NG NG 0 0 0 2
6 G G G 2 0 0 0
7 NG NG NG 0 0 1 1
8 NG NG NG NG 0 0 0 0
9 2 0 0 0
10 2 0 0 0
11 NG NG NG NG 0 0 0 2
12 NG NG NG NG 0 0 0 2
13 NG NG NG NG 0 0 0 2
14 NG NG NG NG 0 0 0 2
15 NG NG NG NG 0 0 0 2
Total 8 0 1 21
Grand Total 30
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Shift B Master Compare with B
No Master
Trial 1 Trial 2 G/G G/NG NG/G NG/NG

1 NG NG NG NG 0 0 0 2
2 G G G G 2 0 0
3 NG NG NG NG 0 0 0 2
4 NG NG NG NG 0 0 0 2
5 NG NG NG NG 0 0 0 2
6 G G G G 2 0 0 0
7 NG NG G G 0 0 2 0
8 NG NG G G 0 0 2 0
9 G G 2 0 0 0
10 G G 2 0 0 0
11 NG NG NG NG 0 0 0 2
12 NG NG NG NG 0 0 0 2
13 NG NG NG NG 0 0 0 2
14 NG NG NG NG 0 0 0 2
15 NG NG NG NG 0 0 0 2
Total 8 0 4 18
Grand Total 30
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4.2.41 NI WIMUTIULNYUITZAININTNY A DU B

NG
9 0
G U1=9/30 =0.30
3.60 4.80
3 18
NG U2=21/30 =0.70
840  12.60
V1=12/30 V2= 18/30
=0.40 = 0.60
Ell= nUlVl = 3.60
E21= nU2V1 = 840
El12= nUlV2 = 5.40
E22= nU2V2 = 12.60
9+18
Po = =0.90
30
3.60+12.60
Pe = =0.54
30
(Po—-Pe)
KAPPA =
(1-Pe)
(0.90-0.54)
"~ (1-054)

KAPPA= 78.26 %
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G NG
8
Ul=238/30 =0.27
2.40 5.60
1 21
NG u2=22/30 =0.73
6.60 15.40
v1i=9/30 V2= 21/30
=0.97 = 0.70
Ell = nUlvl = 2.40
E21 = nU2vl = 5.60
E1l2 = nUlv2 = 6.60
E22 = nU2v2 = 15.40
8+21
Po = =0.97
30
2.40+15.40
Pe = =0.59
30
(Po-Pe)
KAPPA =
(1-Pe)
(0.97 -0.59)
~ (1-0.59)

KAPPA= 91.80 %
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G NG
8
Ul =8/30 =0.27
3.20 4.80
4 18
U2=22/30 =0.73
8.80 13.20
V1=12/30 V2= 18/30
=0.40 = 0.60
Ell1= nUIVI = 3.20
E21= nU2V1I = 8.80
E12= nUIV2 = 4.80
E22= nU2V2 = 13.20
8+18
Po = =0.87
30
3.20+13.20
Pe = =0.55
30
(Po-Pe)
KAPPA =
(1-Pe)
(0.87-0.59)
~ (1-0.59)

KAPPA= 70.59 %
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