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The purpose of this research is to reduce the loss at the extrusion process of
the sample factory. From the data of the factory, we found that the shoulder product of
tire model A had the largest amount of no good products, 17.23%. The major cause was
the weight out of specification, 12.04%. It accounted for 312,178 baht per mount of
factory’s cost. These rejected products were stored for returning to the mixing process. As
a result, the higher cost and lower quality products were incurred.

Accordingly, the objective of this study is to decrease the amount rework and scrap
of shoulder products in the case of the weight out of specification by using process
analysis, design of experiment, and process improvement. In the process analysis, it was
divided into 3 sub-processes : rubber compound feeding, mixing and melting process, and

extruding process.
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aeluens ilelvieannsofudmidnussmnld smiademudeusinszunnmde
Fuaziiouanauuinesdlad

Fudagandhens (Belt) iuduitogseninamtdhens (Tread) Aulassens (Carcass) i1
wifinauudasslifuniiiens (Tread) iiens3unsenszunnldfnazdosiu
Luilvilaseena (Carcass) Tryndeme

YoULN (Bead) Usznausmienguuatduainivannd (High Carbon Steel) fivedn
druvaneanstiwedassenenliifieliuiinareusnaBead) fanuudaus
aunsagauiuatiniunsengdolas
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[

a = N o a o A = = o &
ﬂ'ﬁNaG]EJ'NLiLﬂEJail‘Uum@‘Uﬂ'ﬁNa@@NLLﬁﬂ\ﬂu‘ﬂ']WV] 2-2 I@EJNT]EJ&ZL@EJ@I@QU

YIETIUVR YIFAATITI LU \Asl
Natural Rubber Synthetic Carbon Black Chemical
[ I ‘ [ |
NITUVIUNTINANY

Banbury Process

v

g19nauU1IY

Productive Compound

v v v v

NITUIUNTTBDNUUIYN NIEUIURIUATIN NTEUIUNERVO UL ATZUIUNGS Inner

Extruding Process Steel Frabic Process Bead Wire Liner

v

ATEUIUAR Steel Frabic

v

ATEUIUNNTASLASS

Tire Building

v

AITUIUBUYN

Curing

v

NTLUIUNTITINTIVEADU

Inspection Product

v

ARIAUAN

Warehouse

(%

A a v a a
AN 2-2 SbAUDUVURNBUNTINAAYIIILNYR



NITUIUNTTNENL
1. 919555017 Hudiudseneviiddglunisudnenssasud fe drevildensdianny
ongunusionsInTzunn wazusafaldR urenssssunAiidedin Ae wangililugumgiivas -
40 4 70 ssriwaidea uarliaunsonudethiuusssnld
2. 91sdansgit undasusindinsiauiieutladounniediifauautfimionis
535UY1R Beduasziaunsaduuneenlsd Wu 2 ngu fie
nauil 1 giflanaudAvuanufouldfnitenssiumnd winaautBniugu
ArAvie uazAwBavngudosninensssR enaduasizinguil 1dun SRB (Styrene
- Butadiene Rubber), BR (Polybutadiene Rubber)
naudl 2 18ueneiifguantinudeindy nudeainuiounaslelay o
5&Lﬂ‘§13ﬁ114ﬂ@1ﬂ§ LU CR (Chloroprene Neoprebe Rubber) agNBR (Acrylomitrile
Butadiene (uilites) Rubber )
3. naA1$UBL (Carbon Black) Wundnsnsifildainihduiy auautfdislierwudei
WleLfiuANINUYNIYeI AL IUADTeTAVIUANS 9
4. asiadising 9 Judruuszneuiidify lunsnansnssssusn® o1sdunsien wasns
A15uD tietdafATenluntsndn uasinIeudu Compound Rubber findautiiluiusy
asadilduvadu 4 nagu fe
4.1. msﬁv‘fﬂﬁmqmgﬂ (VulcanizingAgent) idLﬁaiﬁaﬂﬂuzmaquﬁaagaaﬂug
Bomejulle nauilaun sz
4.2, ansdesiugnadonanmn (ProtectiveAgent) ansnaguiilaiun asleleu
4.3 arstelunszuiunissdn wu 1y Delisreiiinsnauiauauifo
Vel
4.4, @53 9 Wy maﬁﬁﬂﬁ&mﬂu naeldlwneddnig



NIZUIUNIIAUBIY (Extrusion)

n153ugUF8n1 TR RN (Die) Tealdfundnfaeidsisuirevesnidnei
WLDUAUAADALUIAIINYT) Lﬂ‘%'aqLaﬂwgmaﬂmiquaaﬂlﬁﬂuZﬂjﬁm Ao Lﬂ%uaﬂmgmﬁ
91fBL398A9NLIY (Ram Extruder) uazLA3oslonnIailedousssnannnsuyuvaunde)
“uUaU (Screw extruder)

Lﬂ'%'aqﬁumqﬁmﬁ'au,saé'ﬂmnmimmjaaLnﬁafmuau (Screw extruder)

lmaaLaﬂmmuﬂsuﬂaumamamwuau%wuuaamsfl,uml,sa Farundeivuounas
mLiammmmammmmmmmﬁwdmamwuwaqmLsa snfuiidewihmeuazsnvans
ummL‘Uwuaqmmuﬂaummauﬂnum@maq NsvyUYBINGYIMUBUIETI e 19meNUI
Inaluluuusaegaailouanfoussdiudmiviusaeuundmadlvvaiwime e
nesuntinAnlugusavewdnsdoe Méjﬂﬂ’]ﬂﬁuﬁ’]Lﬁﬂﬁ@ﬂﬁﬂﬂ’]ﬂﬁ%ﬂiﬂLLéj’J (wagslaiinnng
AagY) lﬂmuwmaumimwmdﬂ Imaa’mﬂﬁumuﬂmsmiﬂLL‘U‘UlmaLuaa Wy nsasguly
maaummmmum ED) mﬂuﬂmsmsmwumamm Wy nsesgUludaveaman (Liquid
batch) [2]

Control unjt
Clamp
ring
Adapter

Material

s

PR VIR T 0N VLV T e e

4&&& Y

and screens

s i o (1)
Screw zones: (1) -

AN 2-3 LATEIAUENTINABLTIAINNTVILUVBUNTE MUY
#131: Extrusion Process 089l 10 ganau 2558 11aelaann

Solids conveying  (2) - Melting  (3) - Metering

http://www.dizaynvida.com/en/urun.aspx?urun_ID=2


http://www.dizaynvida.com/en/urun.aspx?urun_ID=2

2.2 MFAATITHTZTUUATIN (Measurement System Analysis: MSA)
gaudnA 3maau [3] Mengiszuunsin Ae MlnTeinuautRideitves
M3in WeasusnunasvosnuUsHuTY 91nAY edesile 3313 anmuaaden ethluly
Hudeyalumsuivussananuusiu  vilvimsiadmnuundeiio  qassmnevosmsgu
ISO/TS 16949 Huilewimunszuuudmsnmuam dwsumsdiulgsedieseiiies maiduns
Josiuanuunnsas nsanauiuuys waznisgadeluriaslgvesnisdeey
anuaaatadauluszuunising 3 vlinde
1. AnupaIandeudsssuy (Systematic error) #3aludd (Bias) \inantdaduniauan
1y 01N Arwy gangd uasaing uiluldlaenismuesliingd
2. mnuAaadsuaInNiingIua (Personal Error) luns1AAL3luA1TTR A
dlansldiedesdle wililnenseusunagadiaunsgiu
3. MueaIRLAdeuINAdesilein iinanlassaiavesaIosloln uiedsnsldau
uilalgnisaeuiiioy MaUfulasuisnisinlnl IWeunsa@adulunmsduauiaginmsda
4. ArAAALAABLANANTA DU
Uszinnvasdayauazn1siinsneissuumsin
1. msinuuusiudsen (Varable) iumsinnandnsiludsuiunn dso1veglugves
drandn Awen Usinns wiemheaug iewnsatald 19 GR&R (Gage
Repeatability & Reproducibility) , ndc (Number of district categories) , Bias ,
Stability , Linearity AndUNAIZUUNITIA
2. myiawuuauandf (Attribute) Wunisianansdaueilungnunin lneduunesnduy
AN WU “A-1de” “gn-Hn” vve “dr3a-lithgn” a4 14 Kappa,
Effectiveness , Miss Rate , False Alarm Rate AREUNATZUUNITIA

2.3 ia3esilonmnn 7 Uszn1s

in3esdlefldlunsuftgminisfuaunimlunssuaunisinudshe@nvaninialy
voslayy nsdendym msdrsranmtagiureslymnmsfumuagiinnesianmsuiadym
fuvisaitensudleldigndesnasnutislunisiminnasgiuazmunudnnunastisiold og
AmTUMTAIUANANAN Lﬂ%qﬁa@mmw 7 Usen1s (QC 7 Tools) [4] Usenaunne

1. Tum529a01 (Cheek-sheets) 1lumssfiuanssionsseazidensiieg vosteyalne
sonuuuliiresienisandufindoya azaindenisduundeyauaziiasizving Jefnavildosls
ywiinnugpsivaeuaansaieiemngle 4 adéias fregredaning 2-4
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wsuRTIRsEY
Audn Fud -
fumeunnred@n nnmuiuqn-ﬁ'ﬁu WEILN -
rilmvasmonuunwies - Audddeiusiusenun 1g§nnnnqu :

AoladiFauFu, guUirsdmidun femd .
fruaruiuruinromeudadu ;1525 ludanni o
(UTLTTRT m«qnﬁu

slmueIAINUNNT e :E:Zf\“:::q

fiuiifgoduaru TILS RS TS T 7

ELATTT 1] e VA VA n

Falaifadu TS PPLS PPLS TS PR 26

U ratention 117 3

#un PHLS s
TANRIUAUATTHLUNNT B2 42 (yunwIBa)

drurufiuay PR TR THLS TR TR

Fduseady FHLS RS TS S 42 du

9N 2-4 seeslunsaadeu(Check Sheet)
731 1ATeeliannNIW 7 ¥lla (7QC TOOLS), N1AIYIAINTINRAAINNTT AMLIMINTTUAIENS

UINGFULIALS, LTEe 10 faau 2558 WAelARN  http://www.nubi.nu.ac.th

2. unulansle (Pareto Diagram) [5] Wuunnugfinlddmsunanslaymsiigg anadu
TaoisseadulyniuartunuanudiInuanunluntes LaglanIuuInAILRLINtDeAIY
nswiamualUfunshansAazanvesnudiens iy Fawnuueuvasns iy Uszian

veslamuazunuiaduaSesazvestymiiiny

20 Virtal few
causes

=0
L e )
4]
L e 4 )
O |——Marny defects i sore
>
o)
E
0

! 206
= : Torm s
i . - ==} == ~ -_._ o
AR 2-5 M98 19N IEUHNUEINLSLe(Pareto Diagram)
#111: Pareto Diagram , t1@idkile 10 ganAy 2558 wddlaann

http://www.tpmconsulting.org/dic_des.php?id=179



http://www.nubi.nu.ac.th/
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n31 (Graph) Wusesleildlunsuansiauedeyaligeudladoyasieg loie
wazdmauty uarannsoldtesgiulanumane asonaulineasndeavoinis
Wisuiisulddlagiamgisletoyaisiuauinn madiauetdeyasensmannsalingm
WU NN NFINNAN NFINUAN Fanandlunsned 2-1

131971 2-1 MTUsTIAMLaEAN Iz YRS

UYseLnnuaInsaun ANWULLIANIE

v A aw oA | o % v = = A& A
. I%Lﬂamma%aﬂqﬂﬂaqﬂiaLﬂqﬂU 2 “U@;gjﬁi@ﬂi%ﬂﬁiLUiEJULV]UUV]W%AVI‘UEN

o

o himngaunazldguuildulusseze wivanzdmsutoyaluusiag

NN .
2291381
I I Y o %} v & o ¥ =l
B - Tddwsuguunliln manensalluewan vsevinnenaanteyaluesn
I LD . o
[T f'dh AT 1@
[ _-Aﬁhhf ¥ Aoy
aaEmSammn « Tdlunseuauusunulilanud e iasly
AsILEY
/7 o NUNVRINTWWINATU 100% WeazdIunleanuAskanslmiung
dnsdluisdazaiuysyneuresoyainluidiuveseduszneuianue
ns1n9Nay

1d al = ol = a %4
- - o Wunavzuvianenasugaslanin I TiuIs uMg uUIINaIAINLINUDE
Yaawsazdulagfmuaiuigeadluusaziduwnuuainsn 19
Wisuieunou-vaanisusulsvisellananlisuwasly

na i lausayy

4. wnudauwanavinuazNg (Cause & Effect Diagram) w3aRaneuan (Fish Bone Diagram)
vio #1331 uunugdldiennunugiinsln Juiledenuidamilaanunugiimusiaug
ﬁﬁ’]‘{jmjﬁ’lﬁumﬂLLQﬂLL%GﬁWLMQ%@Gﬂ@%WL‘ﬂU 4 Uszn1s fe A (Man) 1383905 (Machine) 33013
(Method) 99y (Material)
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. Iain canse
Main canse &

\ Lewvel3d
canse Froblem to be
i i W eaolved (effect
—_—

Main canse T ain canse

AN 2-6 v aunurIuanwniaskg (Cause & Effect Diagram)
13 1ATeeliannnIn 7 aila (7QC TOOLS), N1ATYIAINTIUNYAAINNIT AEIAINTIUAIENS

UAINFULIARS, LTalie 10 faau 2558 WAelaRIN  http://www.nubi.nu.ac.th

5. WNUAIN13N52918 (Scatter Diagram) WUWNURINILAAIAUAUNUSTENIN9AIUUT 2

A MduRusAuluanwugln Feazanunsavaniius (Correlation) UasfuUTvaERIAINILANIAIY
WA X waghnu y 989051 Ianiusiduuinie duusianuduiusuusauiu vsedlanius

I3 a LY = [ v 6 Y] 1 [y}
WUaUADRAILUS UANUAUNUTLUSHANUNDAL

B) Weak Positive Correlaticon

A) Strong FPositive Correlation

=
< o
w

-’
- =
g
<
- -
>

s

>
D) Weak Negative Correlaticon

) Smrong Negative Correlation
- E=1
=1
-~ - E=2
=1
-

-
o
-

w* =
-
- o
> >
) Complex Correlaticon

- o

- o -
-

= - =

E ) No Correlaticon
-

=
<> -
= -

- T

-
w -
=
o
>

ES

AT 2-7 A9 NUHURINIINTEY (Scatter Diagram)
731: 1ATeeliananIW 7 ¥lla (7QC TOOLS), N1AIYIAINTINYAAINNIT ANLIAINTIUAIART

UNINIRBULSAS, LUARTD 10 aax 2558 189l http://www.nubi.nu.ac.th


http://www.nubi.nu.ac.th/
http://www.nubi.nu.ac.th/
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6. ununfinuAl (Control Chart) WuLKugfinTWdilfifion1saruaunTzUILANTHER
Tnefinsuanslifudsveuinslunismunuisvaulanaiuauuy (UCL) uaguauiamans (LCL)
wdnhteyaduamnmeesaaduslunszuiunandsudeuiureuedssl fidlearladi Tu
nsruIunWan a walaidymimuamnin aglasuudluusulsanssuiumsinduganinuni
lnensa

FProcess Control Chart Elements

41— — — — — — — — — — — — — — — — — Upper Cantrol I_imit1
i A ﬂ M ﬂ /F Centerline

- - — — — — - - - - - — - - — — — Loy 2r (Zontral it

ULy, panadg

=
<
=
*

Time or Sample Humber

M9 2-8 fegauruniiAIuAN(Control Chart)
731 1ATesliannnIW 7 ¥ila (7QC TOOLS), N1AIY1IAINTINGAAINNIT ANLIAINTIUAIANT

UINEFULIARS, LDadie 10 faau 2558 1nEelaaIn http://www.nubi.nu.ac.th

7. Balaunsu (Histogram) Wunsinuisilduansainudvesdeyaniadunuinnglaed
wiansdadunineindy warddudafindu Fedndredraligudnaisvesdalawnsudy
AMNUDEER diuanudTemuNAEnsEganvaulunuEIRY

Histogram of Steel Sheet Thickness

60

50 A

40

30 A

Frequency

20 A

10

3.‘6 3:8 4:[] 4.‘2 4.‘4 4:6 4.‘8 5.‘0
Thickness

AN 2-9 FregnansEalnswnsy
731: 1ATeeliannnIW 7 ¥lla (7QC TOOLS), N1AIYIAINTINYAAINNIT ANLIAINTIUAIARNT

UNINEFULIARS, LDl 10 gatau 2558 1nEelaaIn http://www.nubi.nu.ac.th


http://www.nubi.nu.ac.th/
http://www.nubi.nu.ac.th/
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2.4 anageyide 16 Usenas (16 Losses)

Augayduieqluiiinduluyuueswes TPM Aernuagyids 16 Usenis Jauukenmy
vaemylonlu 4 ngudadl

a

1. mnugadevdniiiuguassaieyUssansnmvonniesins 7 Uszms
1.1. mugaydefifinanmsdndesveniosing (Failure Loss)
1.2. g Aeifnannasdsnunisuusa (Set-up and Adjustment Loss)
1.3. mugaydsannnsidsyluiin (Cutting-blade Loss)
1.4. mugaydsainnisvgaidndosuaznsiiuasesiatan
(Minor Stoppage and Idling Loss)
1.5.mmqmtﬁ*&mﬂmwm%aﬁamm (Speed Loss)
1.6. mnugaydeannvesidsuazaugen (Defect and Rework Loss)
1.7. AugaydaInnnsisunan (Start-up Loss)
2. anugaydevaniiduglassadennuannsalumsinuveadosdng 1 Ussms
2.1 mquylﬁamﬂmimﬁLwaqﬂm%ﬁﬂs (Shutdown Loss)
3. mquyﬁ&mé’ﬂﬁLﬂuqﬂaiiﬂﬁiaﬂw%w%mwmmﬂu 5 Usgns
3.1. ANUGYLFIINNITUINITIANS (Management Loss)
3.2. evwigadeannisiadeuln (Motion Loss)
3.3, ANHENEEINN159LATIEI19N15YIN91U (Arrangement Loss)
3.4. ANgYHEINNTUIATTUUSALWIIR (Loss resulting off Automatic
System)
4. enugaydendndiluguassadenislimsneinsifiensndnogisiiuseansnm 3
UsznIs
4.1. mnugeydenaninsiaingau (Yield Loss)
4.2. ANUGRYLAYANUNAIU (Energy Loss)
4.3. Anugeydevausiiiun 3n uagiiniaes (Die Jig& Fixture Loss)
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2.5 d0aNIElueIuIL
HY1UVDIEDA
@0 (Statistics) U1INA1WNEBTIUIN Statistik T5INENNNI2A Stat uNeDe 35S
PvnensiiusIunudeya nsdaue  deya n1smsIeiteya wagnisirununedeya
aa 1 I =
annauteandu 2 dseinnee [6]

Ladfnssnun (Descriptive Statistics) 1UuadifnldoSuronmudnvusvosdi

'
aaa

fosnsdnuingulangunisldannsadredsludanduiug 16 adafleglutssnni wu
Anade aisegu Agiulen dudssuumasguids vae
2.a0#$1984 (Inferential Statistics) \uafAldedursnudnuuzvesasiifiomis
Anwingulangumilsviienatsnguudiannsasedsludnguussunsle Tngnguiitnan
AnwagdondufunuiifvesUszuns funuiifvesszvnsldunlagisnsduiaogi
LagFunuiinvesssrnaieniingusiegn
2.5.1 N5IAAMUEIUTITAVDINTZUIUNS (Process Capability Analysis)
mMsleTiauansonssuiuns Wumeianeadanldlunisauauuazuiuuse
NITUIWMIHAN  MTIANTNTINARUTLFUAMNINYBINTLUIUNTHAMABUIUBNIINTEUIUNNS
nARTANaINsaiesnAnNAnAueins s musvesgndmiell
NTIATINANILANNTAVRINTLUIUNTUTENBUAY
1. MFIAATIEAANULEDYININTBINTLUIUATS (Stability)
2. MTIATIEAANNEINITOMUANEAINURINTEUIUNTS(Potential Capability, Cp )
3. MITIATIBNANIHENTAAIUALTIOULYDINTLUIUNTALANANYNABILALAINGY
(Performance Capability, Cpk)
nsdinsruIuNsIoRanSeiidnsinvestermuaeansine (UCL way LCL) A1 Cp

ey Pp
szmlgsedl
USL — LSL
P e
USL — LSL
P,

NIANTTUIUN AT ONARAUTHUATIRYDITOMIMUARIUATUNTS A1 Cp Waz Pp asuld

LDQ
be
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USL-X - X—LSL
Cp=—— uin Cp=—
30sT 30sT
USL-X X—LSL
Pp = — vﬁa Pp = —
30'LT 30'LT

FYNAINUAINNTOVINTLUIUNTIUANTIaUEANTZUIUNStTsauuld (Performance
Capability Index , Cpk , Ppk) aztfuAdisadifinusuonanuaiusavesnssuiuns 1ay
WsuguseningmnuiulUsveenseuiunsiuaLEuwl sneadlinud e vusnianaa

panuuull nsAwaAT Cpk uay Ppk aztlugiadl

USL-X X-LSL
CPU = — ‘VT‘%Q CPL =
30sT

30sT

Cpx = MIN (CPUr CPL)

USL- X X-LSL
P = — VED) Pp; =
PU 35 PL
LT

Ppx = MIN (Ppy, PpL)

2.5.2 MINAFBUANUAFIY
2.5.2.1 ANUNNIBVDINTNIAFBUANNAFIU
AUUAFIU M8 ToaNNANIDTBANTINEITRNUYBIUTEYINTYALALINTD

wnni Feeraduatntelufly egnslsfinu mmesevauuAguinduaiwdels inliananse
nsghlanussrinsiemunegneinds ndufegrdaiunadeniunzan anduisende
Aafisne AldSuannguitegieiun Whdelumsdnaulainduadmield ogls aunfgm
waswielituegfuvdnguiifleguagngunasiiinmua Swmdngiliaenedesivausfigiudise
Bivilfaguldnlisensvauufgiuty dwdngiudenndestuauuigmuiindd fawnsoaguls

Ilaifvsnalunsufjiasaunfgiuny

AT AuNFgIUNgNaT LD AL e NABINTT 138N auuFigIuvan ( Null
Hypothesis) Bulguwnueie Hy nsuias Hy neliAaniskiaiunsaufiasauufgiuaue

(Alternative Hypothesis) WeuwnuaIg Hy
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2.5.2.2 ASVAFRUANNAFIUAMTUUTEVINTHDIYA

- = a s Y] ° v
nsilSeuiisumsiilinesvesUszvinsaesyn lnavnluivuali

- A a

Usgnsyail 1 dAnady py wae ANuwUsUTIu of
Uszrnsyain 2 AAede Py wag Anulsusiu o3

2.5.2.2.1 MINAFUFNNAFIUVBIAMULANANNTENINANRERY (N5

NsUAMULUTUTIU)

lupsainusznsisansgainnuiudasedoiu wazussnsvisaosyn i

msuaniasuuUnAvselndlAes @asnsalinguidedrinlumadrdaudnansnldesuele)

] &

nguftodnrintunisiingaudnais (Central Limit Theorem) : Sngumditagnaainyszunsiilal

NFIUNTHINEIIAMNUDZTY NMTUINLIIVBITIDEFUTAATWYY ARG azdinig

< a vy 1 a 0-2 v Y 1 a
wanaslneUszanaudunuuunfneaiage g lazanullsusiy — DU (n)

A1N9 (n = 30)

TunrsneasunenuAade TuNSENNTIUANULUTUTINYBIUTEIINT NITHINLAITLNEITD

A NITWANLAY Z
gnsvalureeiiaiia z Ao

(X1— X2)-E(X1—X2)

VV(E1—X2)

AIUUAIAD AN Y IUNITNAFBUANULANANTEUNINARE A

7 =

(X1—X2)—(u1— u2)

2 2
of 93
ni U
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H, L“é'au“l?flumsﬂﬁl,as H,
U1-H2 %240 70 > 7 0L 3B Zg < Z 0%
H1-H2>a0 Zo > 20
H1-H2 <20 Zo <- 20,

(x1-%3) —Ao
to =
sp |4+ L
p n, n;
H, Feulvlunsufies H,
U1-H2#A to > t 072, n1+N, 72 %30
tg < -t 072, n1+ny 2
H1-H2>A0 to >t Q, nq+ng 2

H1-H2<Ap

tg < -t O/ nq+ny 2
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2.6 N199aNLUUNTITNAGDY (Design of Experiment)

n13NAass (Experiment) Ao n1331aesdn mauduassliunegluaniniiaiuise
auaule elildunddomasdudunasnnsufiflunisinwineaes lnefin1svaassas
wusunsneasadesiu Aensneasadialimsiunasg1enineg Fawanisnaassiitaaziiily
naasvlutunausdaly wazn1sveasstudnduladudunaunisiidsnanaenlaainnisnaass
& ] ° AN ¢ = ~ a~ a Adad ' P )
WosuninsnaaedaelinguszasaiiioSeuiiou vsemanangalunqulneaziinagly
WHUNITNABDILUUAIN [7]

A59BNLUUNISNAABATIEDR NUIBTINTTUIUNITHINITINLHUNTNAADLND A LA UNT S
P a a ° a an aa = o v o a
Toyawunzaunaunsadrluldlunsiiaseilagisnismeada faavyihliaunsanideasun
auwmmaunale n1sld3snmadainlunsesnwuukaziinsginisuaassdianudndusg19defivn
aundedesasasdanudiladimihimasdinnerlsegazivioyalseddls uazaziasen
Toyatiiuliiuegals

TgUszasAveInIsnaasy AotieNdsfnyiiigdrfudssanininlunisvinauves
ATEUIUNITHALTZUUTINTZUIUNTLAS TEUUILHEAS AHININT 2-10

Controllable Factors

[npats Output
—_— —

Uncoptrollable Factors

AT 2-10 WUUT a9 lUYBINILUIUNITHIBILUY

111: N1599NUUUNTITNARDY, L1NTaLle 10 AanAx 2558 W1Aelaan www.eng.buu.ac.th

Pnamansnesugliiinssuiuns fensmutuvenadesdng 35ms au uay
nSnensdudndefuiiedey Input Wi Output ﬁﬁwamauaaﬂmﬂugﬂmeﬁw‘%a
1ANITALTIFULUTVBINTLUIUNMTUN X1, Xp,.. %, (USRI TAUARILA

Turnefifudsdu z;, z,..z,  Wuiuusiildamsomuaslddeilumsoonuuy

(%
a

VAR INgUTTAIARS
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1. ifwlsiiinasia Y uniian
2. pIsNsieAiinase Y Avlvlaen Y anudeenis
3. M3EN15A%AN X Nilnasie Y Mvilialaen Y danundsusiutdosiian
an & aa | =~ v ) P vy
4. y13sN13AeeAn X Nilnasie Y ielinavessiaulsiilianunsanunulias
Z1, Zy,...Zq Atioedian
nseenkuUNIMAaed (Design and Analysis of Experiment: DOE) lumadiansad
tugenldlunisusuaansvesnssuunshidulumuaniniisdesnsdadaunnsng
ag1auladnseEnIndsnslaevnlufumainvraINIsaanLUUNISNAaaIR s NS Iasvd LU Ny
NSNAABILUUABINAADIYN $#30lUN15NAaRIUSUMNIAINTEUIUNISTaEAT (One-Factor-at-a-
Time) InelUuain1509nwuunIsNaasdwuyu One Factor at a Time gl
HARBUAWBIINZINYMNENFBINITATINN wardudeminenslunsinseisiuds
é’amﬁui’fagama wardaliimnyaneg9BeiunsEUIUNSNINATDIANUFUNUSIIN (Interaction
Effect) 5873190720 SUDINTLUIUNNTAEAULDY
UoAYDINITEONUUUNITNARDY ABlVNaveInLLINgY WazAugnaaslunITIasIEn

RV Y

foyalsogrsgalasanmnsaszysenuniuddiawnsaiifiuansdeinsziunud Aoty
fdawaranszuauns venanddsfianunaiilunsdndunisasiaaeuanvgasdym
Tngiluudrdmnsiitadelumsmeasueguszainu 10 dadeddunsdidunsmaaeugin
HadelathefidenaaiedenszuiunsfedBuuy One Factor at a Time agldiaauiuds 1 Py
nsasivaeulansunndaduudsieisnisesntuuiagiinssinisneassasldaiioud 1-3
orfinduiniulunisnsnaeudadednainsliitnadadalunsooniuy uarlinsizsinig
naaesdinnusndusdredainnauiiieadosesdosiinmidiledimiini§ednueslsey az
Audeyaldetnls wavarinmeideyaiiiuldduaisls
2.6.1 AInAY (Definition)
1. Bvidwavena (Effect) Aonavassudsiuiiiirofuysna
2. 993 (Factor) AedsiAnindBvnasenanisnnasvenmanilush
HEARS
3, sesuresliade (Level of Factor) Aeanniesineg vestlademiledivinis
yuAlUNITMARY
4. Yadusunau (Noise Factor) AetladefinelviAnnanszyuties wazll
ausanuaula
2.6.2 IngUszasAlunisoeniuy

1. Wans9daunUaduslniinasnedsnaula
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2. AN ganyastasenyinlrasnaulalnalAgaANfa9anIsuIn
1500

3. Wemenfimnnganvestadenvilinnuunndsvesdsnaulatosian
~ A o A o v o A M v 1 v

evaungauvesladeivinlinavesladenaiunulilaiaios

o

ian
5. Ustlewilraenseoniuunsmaaadlun siaunssuiunsnen
6. Teiiiumanan (Yield)
7. trwanmuulsUTuyi v dnsilaldnuidosnis
8. YIan I UM TARIUINTTUIUNITHER
9. HreLfiuAAANHAN D]
10. YIeanAUYY
2.6.3 Usleailuaen130eniuun1snaaedlun1seenkuulieinmngsy
1. relumsiinsziidengunuundnsiasifivnzas
2. drelumsieneidoningAuivenzan
3. aelumsdeniaduvesndndusimiliuanfusidaanim
4. elumsimustiadevesndndusimilindsfusivihauldd
e
2.6.4 MENNSNUFILEMTUMIDONUUUNITNAGDS
1. inandu (Replication) iun1snaaessny lnediauanta 2 Usenise
1.1, lviEvaaeau 5o AU sENMYIAURANA 1A LUNNS
IGRN )
1.2. thanadegninanlivssanunadiAnaindatondafhang
wiuilEmnaemnisznaiigniestiu
2. usunesluwdy (Randomization) vanefsnisvaassiivisTanilélunns
yaa0d wardfurasmsnaasssiaraufuuuuduiimadadidmunidoyarsdondufuys
wuuduiifinsnszaneuuudase usuaeyluedurilvauudsuidifuaimenaninsldiznig
LsuAH (Random) vhlvaninsnannavesiladunisusnitenaazusnglummeassls
3. ufions (Blocking) tumadadlddmuiiueuiewssliuins
npaesudendunilseravaneisduviavesianiililunimeassiasifusunissuieaiu
wnnineiain Mshuuvdusianansauiseanlédndu 3 3% fe
3.1. wuuduauysal (Complete Randomization)
3.2. Wuudueg1ed1e (Simple Randomization)
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3.3. wuudusuuauysainigluuden (Complete Randomization
within Blocks)
2.6.5 tumpuluniseonuuuNIMAAes

1. nmvuakazyaudilalynne nsAnvinagiiautilanssuiunis
yioszuuiiedmuailgmluniseanuuunmneassliuidaiiiastuegiuingussasdvasns
yanos TutuneutionnazdemeeuinuiuAnifiuingUsrasdvaamavnaoiuaziosnsa
flazdeandeyadmiuiouiannyaravdentisumegiifisrdonsunnunimassuusun
Usg iR MUIUNNEALHUNNSAAALUSMSgNAas HunyARadBBuAAIY oty Tisiaa
Toueeiinoosannderuidilafeatunngmuasdmeugavinevestlymi

2. dontlads uazimusrvestladeiavivihniseassie madeniaded
Aeadesiiasiunvisuudaslusznineinismasesnisfivuateuiuaiitademaiias
Wasuwasarimuaseduilazifedulumveassvaassiondontafefiaziunddsundas
Tusswhaimsnaassimuareulund tasematasiudsuuauazfmunsedu (Level) flag
Antulunsnasenedesinsudeigauaudadomaiagaidvusldedidlsuazas Yana
nouldogslsdstulunsdiduil fnaassazdosdiamnuiifstunszuaunisegianndanusi
oazldiunnUszaunisaluazamianmmguiiinusnduiagdomaasugintdaded
fﬁ’muﬂ%umﬁmmmﬁ’wﬁ'mw%alajuazLﬁai’mqﬂisaaﬁmmmimam Aa N13n599U9d8 (Factor
Screening) 151AsREimUAlisERUAeg Aldlunsveassishuiutesnisidenveuiunvadnis
naaefdanuddauiy lunimeasaiionsestiseaisidenveualifiaiiunitauine
mnefvihweuafitidouiasianddoudaddmsisn haueadelfizoudifutuidudsla
frnuddnuazfiseiulaiivinliAsnadwsiinfano1aazanvouiumlvuavasle

3. Benshuusnovausadusuusilflumsianaveanssuiunslagay
Fenfuusnevaussiilidoyaiferfunszuiunisimdednweglunsndondnysnevausy
yaanssazkilaiiuystaglideyaiionfunssuiunsiimdinwoguosadsiidiadenie
drudsnuunnsgu (eie) vesnszuiumssduiuusnovaueadululiinlunimeaos
nilsenafiiudsnouausmansd uazdiemdnduegranniisazdesimualiliineslsfes
uwsnouauas uazaeiadutsivanildeddlsnoufiarSusidumvaansais

4. Fonmseanuuumanianed lunisidenmIsenuuumsvnsesiuazies
Ailsfeinguszasdveammaassane lngazfiansanvuindiees (Replicate) msdend dui
wanzanveansnaassililunisifvdeya waznsdndulainmsezldisudenvieusuneyly
wiuagndlaegamils msdennisesnuuuifnddesiunsiansanvuinvesiietne (Replicate)
nsidenaduiimnzanvesnmanaassildlumsifudeya waznmsdndulainmsayliisnisda
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ngu (Block) W3on13dALUVEs (Randomizations) ag1slneganils wield lunisnaasinia
ImnssudsnnEsnURAEIRud I tadusihasiinarerneuauasiiintu druay
srrindadeslaivilfiAnauunniia waslsssnuauiavesauuANAsTiiARTY

5. ynmsvaaenLIsnsildesnuuunsmaassliudusiovhnmeaaes
IfsAnnugnIzUIUNMuegaszdasels ieliuuladnmsdudunsynegradulmy
wnu drfieglshananaifntuienfunismaaedutuneudagyiilinismanosivhildlild fedu
nsmausulunouLsnIinudAyegiundonudiSafianity

6. Aazvnalaglinannimneada AenisuIsnsnsadfanlglunig
Ansgideyaildvinismaasdy iedremdeazuiiAatuindulumuingussasdvosnis
yaanwield msazeriimaneadfunlflumsliesgideyaiiotmadng uasdeasuiiAniy
adumuinguszasrvainisuaaes imsveaesiignesnwuuliluedad wazdvinisneaes
uildenuuuliiBnismaadafiazinanldifuasduitmsitbidudeu dolfiuiouvesiBnimmi
afid Aevhlgisunslunisdndulaiiaieafiotieifiuszans amuazdiineisnsmeainu
NuANAUAMIS AmnssuauiiisfunsyuIung uavansiydiinazvilideasuilfeonan
duilvauaaiiuayu uasdiaruniidode

7. agUna uardolaueuuzilediengideyaduiieuiesudazsesinng
agUNavesNsEUIUNSIviNTMaaesdieduandlusUvewsen s seunugl eldiinses
foyaZeuosudimnassazdomdoazulumeUfod uasuusihuumavasfanssufiasiniy
lutunoutasineBnsmansidundilasamyosBailefesnminauonanulyiga uils
yanNLLEINITNsTARDaiieBuiuna (Confirmation Testing) AI5EThIwLiaTaznTI9deY
Angniestastoasuiiiiniusnge
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$13190N 2-2 EﬂLLUULLﬁBﬁﬂ‘UN%ﬂWiV}@a@Q

sUkUUNS WY NSYIAADS nalung AU U
NAADY WA gnees | Uz
nsnaaeanduinninilaladelag
. Jaduasnarndutadudrdginaie 2 ”
single Factor | , 505 Urunang 1og
ilnansenugeaaneloym
nsnaaesfidunnivilstadouas
Factorial ) ) ¥ § 4
3957 UNNAR Xl
Design WUNIIAaRaNgULUY :
Ql'd | :1" %
nIneaeeniInnIuilstadeias
o Junsnaaaiuguuuy wifmue
2" Design o , o ide W Junans | dunans | dunang
syauvesnazlady egiidadeay 2
FEAUWINTIU
d‘d 1 -q! .9 1
N13AaINtuInnInilatadens
kp . 1 | o < & < o o
2P Design | ldvimisnaasufugluuuiianun | 53057 1oy 1og
(angu)

2.6.6 NIDOALUUNITVIAABLTLNANBIS8a (Factorial Designs)
msosnuuudaanedualdunnlunsvaassfiistuildenatedadededesnis
Fsfnnimasniifidenansudaintuantadowaniunisos nuuuilusaneSoavangfanis
npaeifiaNsandwaiiinannnssufuessesuvesiadodaud 2 Jadetuluidondt v
Aowdiudy (Treatment Combination) T4funisnaassfidiadesus 2 Jasedadunisvaassi
fivanedlade (Multiple Factor Experiment) wazifiosanddaduannni 1 Hasesuiuuenainas

Andvsnavostladundn (Main Effect) fiaulaudadionaindnsna
w939U938531 (Interaction Effect) lose
AseenuuULTAneSsaiiusylevinareuszns wasdunisesnuwuuiitiusydnsam

=) ! = [ N 1 & v a a v & a o [ A A
Wieninn1snaassnazldary genidunainisesniuuldeunanaissadadudsdnduiiiol

avgnavesladesiuintu Fansdlguivilvausananifesteauiiianaiald wenaniuuwd?

(%) |

nseenLuUBsAnaiFsavi i aunsalszsanunavesladenisnseduaisg vosladedula
ilvanunsamdeasunaumgaunanasneulvrainismaassla
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= =

dnswavesladesiu Aenatiinduainnisidadeniuddeuulasliudiinavinliensna
(Effect) vostadeniadasuulasly Aweganisiindnsnarestadesiunseufduiusuants
sUBlelitBninavesdadufiunandenin wavilieddninavesladusiunansdeninlag A

way B Aatady 2 Uady

60— B-I- 60 B
@ 50— g 50 - B
s 401~ 540
a B* B~ a
230 2 301
“ 20 * 20 +
B B
ol B of %
| | | |
p- - =
Factor A Factor A

Al 2-11 feganisindrinavesdadesau
111: N199NUUUNTINARDY , LWAnile 15 ga1Au 2558 wW1aelaan
Digi.library.tu.ac.th/thesis/en/0510/03chapter2.pdf

miaaﬂLLuumsmamL%qLLﬂ/\IwaSaa%ﬁgﬂLLwﬁas] Waslunsdifidade A fsedu
Wity a Y99 B Sduauseiumingu b Jade C fduaussiuwiniu c deldiuiliiesy was
Fomunignialiogludnunsvomnimaassdunanaiioa Swgiidniuteyafildiomnlunis
NARDIINAU abc..n wazazdedisnaianagston 2 isnAlandfiefiagyildaunsaniAnasiy
Y0erdsanafiiinanauinnainld i’hé’umﬁ‘%mﬁLﬁulﬂlﬁﬁgﬂumgﬂﬁwLsﬁﬂﬂﬂﬁnimﬂu
LUUTAee SULUUTBMHUNNARBILUULHANEE uaTid Ay LFuLA

1. NMsPONLUUAIVARRLTILANaSsaLUY 2¢ axldiunisvnasirans

Hadefidmunseiuretusdaradoifiows 2 5861%whﬁ?mzé’fumé’lﬁa’mﬁ]slﬁmmﬂ%%aL%q
USunas 1w gaumgll anudiu wianandudu wioensssiinnindeyaidinanimilaigu
\3eedng Li‘wammﬁu%uuiaiﬁm%’umiaamLUULﬂiuﬁazﬂimauﬁwsﬁa%aﬁgﬁu 2x2x..x2=2"
Uoya

N1990NLUUNIVABDATILVIADIS ALY 2 Seauluselesiunndasunaass
Tugrduusnidelifedodusunnisdeinsinensiraounisesnuuuduiiazsili
Anmnasessuautiosiignfianunsaashlfifednunimarestaders k wialdeds

UIysaRatiunIseeniuunIsnaaesiliadasiiianunsansestadeniegiudnaumn

Y

Tudatauadls
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dwsumsidenty 2 ulaveuaiu 3¢ wianeSavziansangliuuaanuiy
1@uns (Linearity) vastladenadulsnavausdlagagly 2° LLWﬂwaLiaaLmaiULLUW@Q%%
mamLLUimauauaammfmLUuLaumqszmﬂwmmaﬂmaﬂumimmmmﬂm'}muumm'}
dnswavasladusasmuusnevaussiinnuludunseldfudrasiuanlduuy 3unanaseannu
TLUITENNT

2. N1588ALUUNITNAABLTILNANBISIALUU 3 NUNgRaN1ToRNLUULTS

wlaveBeaiusenoudisvianwus viadadenmun k fdeusasvsmauuduiady 3 seduldun
woﬁ’ugaﬂmaﬁﬁadaﬂmjwLmué’w@hLam 0, 1 kA% 2 AUAIAUATMSULARENIALUUALUNIT
NARBY 3 ALYNUNUAILLAY k InefisusnazUsuaniassfuaesdinys A drfidesasUavenis
SELAUVDIILUT B ,..., hasa k 9zUsuandeseauraasinys K wulunis
9ONWUY 32 ftay 00 uansliiiuindunisaassiuds A uay B fissdus wazias 01
Wunsvnaesiiuds A issiusuassuds B fiszdunaradugu

Tunseonuuy 3* Tudrfuusidnvasiuuiuin (Quantitative) tsunuduuseans
ANULANANDBS5aNDUDEA (Orthogonal Contrast Coefficient) 1 HUEUATIANIBAIAY -1, O LAY
+1 mudeudehliinesenisadsuuudiasinisanassvesmadnsiinnusasseiuvestade
UBNININISEDNUUY 3 Seaninsainseimnuduiusssrinmadng wazniseanuuusiudsly
sUMUUANNIANEades (Quadratic) LA uMUFUUSE AN AINLLANGNA
aaﬁﬁaﬂauaagﬂammiﬁé’amm +1, -2, -1 MIUAWU

mi‘vmaaqd’aumﬂummﬁﬁﬁ%Lﬁ'msi’faﬂﬁ’umﬁﬁﬂmﬁqwamaﬂﬂﬁa&y’qLm' 2 Yaduiuly
TunsalguiinmsosnuuuiBunanaidea (Factorial Desien) axiduiansnaassiiiiuszansan
gsganseenuuuIiauianeSsansnefsnsvaassifiansanimaiinainnssiufuressy i
(Level) vostladesanundidululalunisnaasstiusogradunsdl 2 Jadedrtade A
Usznounie a seauuaziady B Usenausiy b seaulunisvnaass 1 1swalas (Replicate) A
UsENouUsENSNAaBmaLn ab mi‘wmaamazLﬁaf]ﬁaﬁLﬁaﬁaagﬂﬁﬂmé’ﬂﬁa@ugﬂLLUUGUEN
nsoenuUULTILANEEuaarnaldintademaniinislad (Crossed) BafuuasfuLNLIS
yaasILUUUNAvaSEalUTsULUUTI AR A*BXC*.. unavieiSea

2.6.7 ma@?&amuagwﬂumimnaau (Hypothesis Testing)

MnfinanuudludduduneunsesnuuunIneassitlum e sinanisiaaoslag
¥ maadaduardimudsadsnifndeseganefiunmmasounariieneitoyaisioey
meldanudssiinannsauigiulunseseaeuisiauuigly 2 madenfo

Ho: sesuvaataselaiinanonssuiunisuan

Hy: seavealadednananseuiun1sHas
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¥

o & v = o A
atneldanudes 2 ke o way B
a a N | [y a Y] . o o a
a feaudsdlunisiaglivensuanufgiundn (Null Hypothesis) Msviauufigu

[
a

vandusisunefenuidsdunssoniuauufsundnisiiaundgriuvdnlidusienn
arundssveni 2 wuuilisdadesiimsimunsiuudifldlunismaaeitelidan
FesuFedmnudswuiidmualitaglunsyinsieseifiinagviawes o a
wazlien B tesfigauhfisrilinsdausfguandumsdvhoanumisdasufiasdeduluns
vnmedevanuigiudouiinuidesfiosiinanuianatauuud 1 minaegviin1sufias
amﬁgnwé’ﬂlumwﬁﬁ’a%L'%M'«Nﬂms&%amﬁgmaamwumsmaawﬁ’wLﬁums?ju@hasmLLa”a
yhmengiifiomenudesiufiazy frasauusundntur i fifidesauufgnliud
9EYNITBBNLUUNITNAABINNUAIUMNIaNTA81AENINN15984 Design of Experiment
(DOE)

2.6.8 NMINTINABUANUIMNIZALVDIFULUUTResd S UnaaesulanaSeaLiugy

TomumAdmiunmsiinsgiauulsunuvesnisesniuunmmaaes nedinanetaded
A1 M’]ﬂﬂﬁiﬂﬁfﬂWﬁﬁﬂM%@ﬂ’N:ﬂﬂaﬂﬂLﬂﬁ@‘hﬂ‘ﬂﬂﬁ%ﬂﬁ@ﬂ (Experimental Error or Residual,
ep) finsnsgansuwuuuni@ (Normally Distributed) wariimauiiudaszaoiu (Independently
Distributed) ﬁaam,a?ialﬁ/hﬁ’ugmé wazAAuLUsUTIUASTLAlinsIUA (Constant Variance,
0 ?) fipnugnasansannudeauud Hadnsanmsinseianuwlsusivausatluldla

ogslsfnudeaunfidmsunmeassenafinnunaiaeieuld fafudadudsisndug
wdasiimamaaeuaugniosesdeauusing1n uenand Ssannsofnwimaramaea
YDIFIUUTIABIVDIANAIURANAIALANITNINTEUN

Vi = Vi
e ijk (Residual) = Yik- ¥ i

SATINARUIRMNANINZ AN TR UUFIABY MTaENTEYYNATINIEnERINNTg
Auswsdoyarnnmamnassataiu lunsinsgianumngaueafiuuudiassiamns
Anwn1samszirnulysunsudusagule

1. N15992988UNITHINLAIUUUNR lumsesvdeudeauuinisiiunis

nszeuuUUnAvesteya Mldsuanmvaaesansanszilalagldnisndenaraniesduuy
Uni (Normal Probability Plot) vesf1auRanain (Residuals) A19eausfininugnaas n1s
thiauedeyafonsmidnannisiidnvasidudunse fanmd 2-12



28

Normal Probability Plot
(response is response)

Percent
o
8

T T

015 0.10 -0.05 0.00 0.05 0.10
Residual

219 2-12 msndenauiaviluresmanuianainfinisnszanevinuni

2. MInT9EpUANAILUTUTIUAT LTumswaensewinamLRanaTn
(Residuals) fuAUszanansnaaesiisesiu | 1ag aanuRanaiadenanasivwltufiingg
nszeuuudy (iflsuuuy) WeRinsandicdszanaunsveaesiiszdusine egndlsimummniin
wnlthwesgunsatu dnvazailng uansidnudeiudeaunising1n Aonruudsusiulin
aunsauanafieglidsnng 2-13 fis 2-15

Residuals Versus Screw Residuals Versus Speed
(response is Response) (response is Response)
0.4 0.4
L] L]
0.34 0.34
021 © 0.24 o
s ®
3 [ ] 3 .
2 014 . 2 014 L]
g i £ |
0.0 ! H 0.0 | L
. [] L[] L]
0.1 ° -0.1 e
L]
' : . i
-0.24 ° -0.24 °
T T T T T T T T T T T T T T T
3.50 3.75 4.00 4.25 4.50 111 112 113 114 115 116 117 118 119 12,0
Screw Speed

ANA 2-13 n5ANNAUNUSTRIAIANURANAIALaEARAs luLsasTade



AN 2-15 NSINANUFURUSVBIANPNURANAIALALEIRUTNVDINITNAAD

Versus Fits
(response is response)
0.10 ¢
0.05 °
. - f .
T 000] o . H .
b=l b °
- * .
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-0.10
-0.15 - T T T T T T T
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Fitted Value
2NN 2-14 AINANUFUNUSVDIAIANURANAIALAL ALRRY
Versus Order
(response is response)
0.10
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P I W Av
Ly
-0.05 A
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Observation Order
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HenT19@UToauLRA lUNNTILATIERANULUTUTILENIUATRANE AN N1 STWAILANLUTUNR

ﬁhl,aﬁﬂwi’lﬁ’ugmé ANULUTUTIUNAST waziludasesanulsanunsna1unalaaInn1sne ANOVA

Fanmil 2-16
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Factorial Fit: respohse versus Base, Screw, Speed

Eztimated Effects and Coefficients for response (coded units)

Term Effect Coef 3E Coef T P
Constant 4.43375 0.01215 364.77 0.000
Ease -0,010583 -0.00542 0.01215 -0,45 0.662
Jcrew 1.74417 0.872058 0.0121% 71.75 0.000
Speed 1.257E50 0.62875 0.01215 £1.73 0.0040
Base*Screw 0.14583 0.07292 0.01215 .00  0.000
Basze+*ipeed -0,00750 -0.00375 0001215 -0,31 0.762
SJcrewtipeed 0.19083 0.09542 0.01215 7.85 0.000
Base*3crew*ipeed O.07250 0.03625 0.01215 Z2.95 0.009
3 = 0.0595469 PEEZS = 0.12765
E-3q = 99,30% B-3g(pred) = 99, 55% B-3qgladj) = 99.71%
Analysizs of Wariance for response [(coded units)
Jource DF Geg 835 Ady 35 Adj Ma F P
Main Effects 3 27,7412 27,7412 9.24708  Z607.87  0.000
Z2-Way Interactions 3 0.3464 0.3464 0.11548 32,57 0.000
3-Way Interactions 1 0.0315 0.0315 0.03154 8.89 0.009
FEezidual Error 16 0.0587 0.0567  0.00355

Pure Error 16 0.0587 0.0587 0.00355
Total 23 28.1760

-dl LY 1 a 'S 1 d'
AN 2-16 MDY NNITIIATIEHEAINULUTUTIULALHAITINALRAY

91nnndt 2-1616A1 P-value vasiladenaslasnsdinu Base Wiy 0.662 uansinilads
N151la81901U Base MiNafanNanauaued luLAgINueUnsNs81EnINeN1shaen9au Base Lay
AaEEneuSuEUTLaA P-Value Wiy 0.762 fatudslainusnsnsen (Wansenusinsewing
do3Uad8)

wsA1 P-Value ?Jaq{]ﬁwﬁﬂmi@uaﬂguazmmL%’Jmawm[%'méfuﬁm,vhﬁ’u 0.000 < a
ﬁqﬁ?ﬁmﬁmﬁ Ho aqﬂiﬁ'jflﬂa%’wé’ﬂﬁmqﬁNasiaﬁhmamauauaq

2.6.9 LUINNNITIATILHRANITNAADS

druflarldlusunsudniagudaslunisdruandainlilddivos P-values
(ProbabilityValues) fidusiuslagnssiu a suagnueideniaiitosiigafiagaiunsaufias
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auuAguvanlalunmegevauNAgIuleaNuAgIuMENUugNARTulle i1 a=0.05 agnanedia
' 1Y) a - Y A N v =t v a
FgeusuAUEANAIALUUT 1 Wiy 0.05 nIelilaniatanainlaniily 20 vasnisandula
auadalulunsinsgideyaiveiigatauufgiudumnnuita P-Values df1anndn 0.05
wnefalonannisufasaunfgiundnudinssiinnuianaianuuil 1 8A1mnnnan 0.05 Jal
aUsaNITUNasanufgIUNan wasAesuausUANNAFIUVANULLAYINAT P-Values JA1tanan
0.05 9VNNTUGLEsAULAFIUNANLAIINNSERUTUANLRFILDUNNY

2.8 9uAeANYIVD9

1%
a a 1

dn3u Bugos (2555) [8] levihmsideides mavfuussnszuunmskaniieanueadelng
TimdnnsBnd Snan : n3dlfnw U3e dudia wieluladd (ne) $1im Tinquizasdiiiefnw
LarilATginsrUIUNMSIuLaE ST UUNSHARYeIN sy Ulans NdsmansenusenszuIunIlas
Uiinaweaids 9nmafiuteyanuindymausuiduenmsiviiliAnyinnaveadeunnign
Tneflanvninainlaifiuinsgiulunisnsiadudiulsznauuaznisnsisaouiniosdng e
fudunsuuugilaedadaaiesindasinisinavesan nsuiuudeiadntiiusdugs was
1AsgIUNMInTIRaeUNIaitoanvestunulufivey nansAnvinuiaunsoanveadsennis
Ugyyauduanidiy 193 u il 40 Jusie 1 Sudu

Tafion sudl (2550) 9] Avendnudatiuiviinisfnunssuaunsdanarafnusiulaed
Uiinaveadeussnnidiaiitlivasuararefifinduuuiiondndse 50.66% nmsAnwinuiy
awvaiiliiAanislivasuazarsiinanmsinawiidusiuiundululdln Tasdndululd
vasusmnduiagiulmisnniuly waghifinsmuausefudadedu Taemsideldudsdiuns
Weeenilu 2 drundnfe dauusnazidunisfumiedeitsvinadensilnAndiaiidlinasy
azanefiAnduuuAananSuetliAu 10 yasiens1aunsiaenisnsesllade (Screening Factor)

b a a a U . . ! )
AIYLNAUANITDBNLUUNITVNAABDILTILNNNBDLIBALUUABITEAU (2k Factorial De5|gn) BACEHIUN

dosren1snaasniiomseiuiadeiimunzan TnefnwiuRanevaussesiauys (Response
Surface Methodology) wagvinn1siiasiziinanisnaaed tnaldlusinsuminitab version 14
wdwhmsasuaanifelaensnaseuifiofudune wenuiidaiiTlivasuasasiiiniy
VuRanan S usianadls 73.08 WWesidua

E.V. Gijo, Johny Scaria and Jiju Antony (2011) [10] vi1n15@nwIn15Uszendly Six
sigma lun1santesdsnszuiunsndazdunlugnamnssukantudeusudluduie Tned
TgUszas \ioanvesdelunsyuiumsnanduay Fedunssuiumsnaasdoniifesnisning
LLiJ"LlEJO’I“UENizEJS%UQﬂuﬁgﬂﬁ@QﬁﬂmLazﬂTmL%EJUEU@Q“?}JHQ’IUIGWEJﬂizU’mﬂﬁLLf?ﬂ,EU{]QJMWLL‘U'\‘i’eJ’eJﬂL%u
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] A

4 g Ao nstdenudgnl N13d15997330UNTIN NITEINLUUNTURNYILAZAITILATIZH UUNU

Pudeyaneglunszuiunisndn  laeisuannsiasefiunuaingiineitesunseuiunisuan

Y

Ee&

a

tu  dewenisvedlym udwhmsleseiszuumsin ieliiiaaudulaludeyaiiun

a ¢

AaT1z9t wdhnsdadRuensvestunudelngldudnnisvesnsia 3 Susu fe 1) Fusu
Fun 28 unuduseddn uay 3) Wusesdatouuutuny  wagihnmsseaaveaiiemiadod
wdmwaliinensde dldioun 12 dade  doldtadeudmediaildnunulunisfigatus
avtavglagly Genba , Process Capabilty, Chi-square test, ANOVA, LLazDOE QuﬂisﬁﬂLﬂaa
7 tadeifninduaiveiidmadoniniineinsveads Aeunsufulsmuvends 16.6 % uwi
iiledeiduladesuumihnisesnuuunaass Ae msusussemlnesluntsnanldmanzay
waz nsmaatlignies Tesldinafinnisennuuunismaassuuy Full Factorial Tagiden
Wﬂiwﬁma%ﬁﬁwﬁ’miumw%’uﬁgﬁm 6 Jady Jedway 3 sedu lemanizfinunsay way
Avuawuamslunmsunlelymiluwiazdade wdnhlumuaulunszuiunisudn naa9nnIs
Uiudanszurunswdnnds wui veaduanaunde 1.19 % Lagliinsedu Sixma Level 910

2.47 Ju 3.76



unil 3

ASanduanu

luunflagnaniatunsumsaiuny  ieliaenndeiuinguszasnvesuide lnul
eUIGETLRIIONY

3.1. VUABDUNITALUIIY

3.1.1.
3.1.2.

3.1.3.

3.1.4.

3.1.5.

3.1.6.

3.1.7.

3.1.8.

(%
=

nsAnanImAIsAIuuTesl s unsalAnwuas i iinntu

WWonuandumuazasn1snann1sluLNunAue19 (Extruding) ﬁLﬁﬂ‘fjaqu
Usziliunugande (Loss Analysis) Yoanansausiiiden
MAUTIVTINTRYaRAZIATIZANTZUIUNS (Process Analysis)
msszyiadeiimsniugy (Parameter) uagmiaiiisgdsilade (Monitoring)
myeTideyatilsainnisniszfaliade (Root Cause Analysis)

msaframsmstesiu/diuusvuilunnugayan

ayunanisanliunuidenasdoiauawugasunglinaning 3-1
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ASANIANINAIANTUN UV TINUNTEUANEN

lﬂl a é{
wazUgunnau

v

WBonnanduuazangnisuann1elulkunaues (Extruding) Alin
Uy

sal &

Uszillumnugayide (Loss Site Analysis) Yadnanfiueifiien

!

mMafusIuTndeyauaziiaseinszuiunis (Process Analysis)

A4

nsszyladeiiaisaiuau (Parameter) uae
N353 (Monitoring)

}

a %% Y Y]
ﬂ'ﬁ']Lﬂiqgﬂm@%a'ﬂlﬂﬁﬂﬂﬂ'ﬁlﬂ'ﬁ%'}ﬁ
(Root Cause Analysis)

A4

nsasunnsnistesiu/diulsvuiluanugayan

\ 4

asunanisaniiunuideuasdelauouuy

NN 3-1 TUABUNSANTUIIUINY
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3.1.1. msfnwannsaiunuveslssnunsaifnuuasdymiliintu

Tsanunsdifnuniulssnuiivszneugshegamnssududiugusud (E1aussnuas
Tnansisiiioa : Truck and Bus Radial (TBR) #isnmiredudsislunazenadszna Taoanely
nsrUIUNINARvruUNTUNTEUIUNITERY 10 LHUN Lﬁawﬁm%umwms] dudunusznoud
wNuna319lase (Tire Building) I@EJLLNUﬂﬁWU‘ﬂﬁgW]ﬂ’J’]@JEjiyJLﬁﬂéjﬂummﬁﬂLLaB"?j"eJ?,Jﬁa WAUNAU
g9 (Extruding)

3.1.2. AanuanduYuaza1en1sHaan1eTuNUNAUES (Extruding) MtiaUymn

] o

dmsueniteluadsdss@nuludiuvosununduens (Extruding) Afinisnandiavae 4
NARAUI Ao U819 (Tread ) WANEY (Sidewall) luaens (Shoulder) wag v19@3uvaU (Apex)
{Adeavhnsidensdaiamiain PQ Analysis Ssfinsanannwesidudinuds wavuuiliilunis
wan et lidundndueingidvagyimsing wdwmhmsidensunisnanluaondn s

Uy evindugunisudnsuuwuy
3.1.3. Usziliuanugaide (Loss Analysis) vasndninseiiiGen

ndilenandliluund 2 Ieuaads (Loss Analysis) insmun 16 Losses At 1119
A8 ATIUTINTYAgRUNAY 3 1B el IEIIANEAEveITUNT SHARLUa e AR
Wy AeAnugydsiulauiniign wasndunaidearldndnnsvemsia wetdendym

N o w

néAyuvinsusulseneu
3.1.4. N5NUTIVTINTYALALAATIZINTZUIUNTS (Process Analysis)
3.1.4.1 Mstlgmensvesdym

luduneuiinieifedewinnisdwuntymindaiauy Niluauvesdnunzves
NSfin dundeiiAe wagiiwugukuuiie e liideiinlaeinisvesdymnintueeng
gneies e luduuimslumsusudssunluiigndessialy
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3.1.4.2 MSIATIEAILUUNTIA (Measurement System Analysis: MSA)

TunmsifiususmdeyaiieiliiAnanusiulaluszuunisinduazasnsaih
Toyaildntinseiodgnies {AdeTewiowhnsinneiszuunsia elvihilaiy
wilnuausaenvess veudslunszuiunmndnla

3.1.4.3 Msszynszvaunsineadesiunisfinveslym wazeenwuuresuivieya

[
A VYa v

ludunoutlfideasiniseenuuuesuifiudeya (Check Sheet) TnaiEuatnnis
dumwalndnauiefudadeiviliAneinsvesiym wazgidededlugiivinauaie
(36) wiiesesiindadeildanmsdunuaindnaududululduield dndululdls
doinsfigauBusy  wdminduthiadedululy sldluniseenuuurlesinfiudeya

WDAUMIAIIULANANNTEIINNVBIR NU VBUEE
3.1.4.4.719AT18RNILVIUNT (Process Analysis)

usnaInnseonLULBLAUTayaanmsdu TainlnuLAzgIvtaLaTe
(36) udh Afpazdesihnsfumdadafinfizannsiinsesinssuaunsmsiauves
,A304 Extruder #auAnszurunstlousnsmouuiidiuin Hopper nsuasns g
wsanwvastuay Taefngusvasdludupoud fo Aumdadsarnnssuiunisingld

NuN1IA UL (Extruder)

3.1.5. 1552YFWAIIAIUAN (Parameter) wazn13teseds (Monitoring)

Jielddadeniinadonisiineinisveslaguivisludiuresnisiiudeya (Check Sheet)

va v

LAZNITIATILINTEUIUNTT (Process Analysis) udd {Ideazihdadumarduunviinsaiug

kY

waztihsedslieglunnasguiidivun wawihnisfiudeyairdauineinistymuudnuiely lae

Taguszasdludumeutl fie arsandadentiannisiiudeyauaznisinaeinszuiunms e

AumUadenasds viveldasdy wodilumamesnmiriuiasavesdym

nsAATIedayailaainnisidiseds ( Root Cause Analysis)

TutuneuilazldunisihthdenlaannisithseTadade (Monitoring) Tudumeus 3.1.5

WWINTIATIEY LiteAum I mevesdymiuniase  mndadeleandeasdedoinng
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figaududulaglidoyanvadd  dmsuladelanduiadesiuasinmsfinwilagldnisesnuuy

A1SNAABY  WBANANTIMILNZ AL

3.1.7. nsadreansnisdesiu Uuuge uilvadnugaylan

doyauaziinisiildainnisfnuiluduneun 3.1.6 uwhnsivualiduuiesgiu
donulgmazdesausanssaausazuilulasins taglunisusuugsazuvadu 2 diu fe
N15USUUTINTEUIUNTS (Process Improvement) kae N1suAbuideuinnssy (Innovation)

3.1.8. ayunamsaiiuauidsuazdaiauaunug

U

Tudumeuilazilunisagunanisanfiunuimuadiniuun lnedideagdeninagnieg
(Conditions) lsannisnaassluldluaninnisufifcnuaiersinisnds Liensiaaoudn

AUN50 b AkaTYBAFLTNATUANAILARSY NIDUNITDLAUBLULALLANINNNITVNITY



=
UNN 4

NANISALEUGIY
4.1 N1SANWIENINATANTUIIUVDLTIUNTURNEYN
4.1.1 YayatUasiuvaslsanunsaline

a: USun Lasndl LSthea 49119

=9

=D.
3 c‘_’g_

Q) 96 v11i3 0.3unapuls nuIUM B.uATTEAS 2.uATUTY 73120
nesie:  Uaned 2549
Sundn: Yudl 16 ngAdneu 2553
wAnAueinGn: enasifvs dwduldiusaussnuagiagans
4.1.2 HAAAMINLAZNTZUIUNNSNANVANVOILHNUNALBNS (Extruding)
AR SuTTununduee (Extruding maniltenua 4 Fudau Uszneudae
g9 (Tread) uinens (Side Wall) idens (Shoulder) wag vaUe1d (Apex) fannd 4-1 Tng

MAdeatuilisdnyianiznszuiunsndnvesdunulugens (Shoulder) Wity

pngna(Tread)

YaUBN(Apex) Iuaw1s(Shoulder)

AN 4-1 NARAUNVDILHUNAULII(Extruding)
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4.1.3 nszUUNISHAR A9 (Shoulder)

lunsguaunmswanlvaens (Shoulder) anunsawvadudunounans 1 3 Tuneuds
1. NI8UIUNNTAUEN (Extruder)
v a o A a v a A '3 = I3
TogRunanildlunisisudunseuiunsnanae e1epeuyU13 (Compound) aawilu
a = Id 1 a o v (% . '3
grangnraukazIaueuiy  WatunldnurunAuea(Extruding) 81arpuU1IUITgN
wUsanImaIne 1wy Wueneiinaudiud Ineldiesossiuens (Extruder) wazensazgn
AUDBNIUN AN YL FUTI9V0MIALAN (Die)
2. mwmumia@ammﬁ (Cooling)
Luaamﬂmeqmmuaaﬂmmﬂm Extruder aziimudeuluiiionns Safowinns
amammmawmm Lwamamwsuawumulﬂw,ﬂmmsammamm (Shrinkage)
3. NIPUIUNISAA (Cutting) WAy ASLRUTL (Booking)
TuNILUIUNITHANYBIUKNUNALENY (Extruding) axildnwagiiuasuinsuseliles
FusuShoulder Naggnasusenauiiunundnluiu agdoaiunszuIunsialiliniy
gmeudermuafiivue waziiuduauliluse Weseddviuwnunithluuseneu
DUNYAIRUTUNDUNTEUIUNITHARLAPININA 4-2
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g19ABuUNY

v
wUsan1mesrenUilagnswiamean e assiugna(Extruder)

gQNAUNTUTILIN AL FUT 19T WY

Dancing Roll tJufAiuAnAuEIveaenuganountl

'

H1uns e ningaiuns (Running Scale Weight) liteAaunuymtin

!

angun)vete1ail(Spray) lNBASENNYBITUIY

v

FRTUNULALAAINULINADINTT

.

NUASITIUNUNFBIAY LRSIV UL NUNAIUYDAINUA

v

[ @ dl' 1 v [y}
IANVAIUUTD oA ALNUNDA LY

AN 4-2 NSzUIUNISHARlas1s (Shoulder)

4.2. \@ennanfugiuazarenisnannigluskunduens (Extruding) Mialeyun

(%
v a1 =2

W991nuIdedyednenszuiunisuanluasn (Shoulder) AvatsvuInNAR AN

3
| a

Ya o = Y Y o a PN ° = a ] L o= a
meITedslavimsifensunsndniagyinisfing Aiesesilagld PQ Analysis @99gfiansan
nuwIldunsudawaznsinveadelunisninlvaensluusiaziy danmi 4-3



goANISHAR (W)

14,000
12,000
10,000
8,000
6,000
4,000
2,000

0

11,747
- 10,770

H 46.39

I Do 1
IS
.

(=}
AN

A B

59.0%

76.4%
69.1%

4,910
3,535

PQ ANALYSIS

86.3%
81.8%

2647 2,176

ﬂﬂ

80,79, 92-4% 9427

884

| J

847

|—||_|I_|I_II_I|—|

749 588

K L M

381 259

1

N 0]
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Wasiwus (%)

95,99 97.5%98.7%99.5%100.0%

100%

80%

60%

40%

20%

0%

M 4-3 MIAATIBE PQ Analysis tivaidensunsuanvesluaens (Shoulder)

15199 4-1 uansdeyanisifennaniueiuaganenisninvesduanulngens (Shoulder)

Avg Produce % Avg NG TREND
NO. |Component % Demand % NG
Pcs/Month Accumulate| Pcs/Month Pcs/Month
1 D511 (A) 11,747 24.14% 24.14% 1,730 14.73% 10,830
2 D701 (B) 10,770 22.13% 46.27% 1,440 13.37% 18,229
3 D691 (O) 6,202 12.75% 59.02% 1,444 23.28% 6,358
il D321 (D) 4,910 10.09% 69.11% 932 18.98% 1,104
5 D106 (E) 3,535 7.27% 76.37% 787 22.25% 4,314
6 D661 (F) 2,647 5.44% 81.81% 511 19.32% -
7 D711 (G) 2,176 4.47% 86.29% 405 18.60% 3,410
8 D201 (H) 1,645 3.38% 89.67% 890 54.09% 682
9 D332 (1) 1,320 2.71% 92.38% 359 27.22% 3,678
10 D345 (J) 884 1.82% 94.20% 295 33.33% -
11 D110 (K) 847 1.74% 95.94% 352 41.57% 618
12 D512 (L) 749 1.54% 97.48% 295 39.45% 2,632
13 D351 (M) 588 1.21% 98.68% 176 29.93% -
14 D205 (N) 381 0.78% 99.47% 67 17.48% -
15 D957 (O) 259 0.53% 100.00% 156 60.15% 1,510
TOTAL 48,661 9,839 20.22%




a2

915197 4-1 wansliiiiudn JunisndnvesindenaShoulder) fagyimsAnwiAonnsg
wAnlnasns (Shoulder) Jumsnan A (esaniluTinameads (%NG) Wiy 14.73 %  uagd
wunltiuftagyinsuaaluiuaiigedu Sniadundnfuriddnsuinesadeidos wneaui
mshludusdnfasidunuuiineidoasynsinm

4.3. nMsuseiiiuaugyide (Loss Analysis) Yaenansinuaifiaan
4.3.1. myUssliuanugedy (Loss Analysis)

W§RINNIsAAEeNNAR SuikazaendnSuniaziin1sdne Ao nsnaaluasi
(Shoulder) s'umsw%m A udn  Felavinisuseidiu 16 Loss Analysis LW@IM%%WU’N@’J’]&I&@UL?{S
AdstunelunsyuiunisnantusulngensShoulder) JUNINER A v mmumﬂmmamma
1mmmqm mwumLUummqauJLaamﬂmuﬁumLaau,azmueuam (Defect and Rework) mnmjm
ﬁmﬂugaﬁhﬂizmm 312,178 UWseLieu el 4-4

yarmumseLiau)

350,000 312,178
300,000 |
250,000 [
200,000
150,000 110,791 112,257
100,000
0
\\o(’% RN R NN 2 bO%L) RN SN N Ofé’% & S
@D \& & Q R NS ¢ 2 O N~ >
& &P E>O$ L F O S & & & F (005\
& & &N SCHS K@ &S & & S &
N ESr S o > S N S & &GS
NS £ F L D & > 2
© SN ~ & & ¢
\G O N
@ )
¥ & P
EY N

AWM 4-4 M3Ussiiuauaade (Loss Site Analysis)
4.3.2. anwlgynninadu

NNsUsEIIUAINELEY (Loss Site Analysis) ¥83an3wanlnaen (Shoulder) $un1s
Wan A Fanuinduenugydenisinuveadenasaiugen (Defect and Rework) 1nfign 3sla

malesgviamavesnsiiavedds lngldnsminisladewansddvvendelunisadnlve
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814 (Shoulder) Jun1swdn A 91Nl 4-5 aziuleinvende 3 susuusnde Jgmuimin

vostunullnsamudenivua 12.04 % Jgnmiees 1.18% Laze19ne 1.03% ANaIny

Wasiaus (%)

14.00%
0 12.04%

12.00%

10.00%

8.00% [

6.00%

4.00%

200% | 1.18% 1.03% 0.27% 0.12%
27% 12% 0.05% 0.05%
0.00% —
Pwmdnldle  weens Y19ANY SoufnLEeY 3u91m graduses weday

A9 4-5 nsminnslasansaduretdssiuianue dmsuluasns (Shoulder) Junsudn A

1NN INA 4-5 Fetun1eIdenfenirsAnwdyniuininuestuauldnsiniy

JamnuauaItuIulnas1sShoulder) SUNISHER A

9

4.4.ﬂ’]'§LﬁU°fJI8¥a LazIATITHNTZUIUNIS (Process Analysis)
4.4.1. N15UyNDINNS

g1 mtnvesunulinsnudeimunvesunulugaens (Shoulder) JunNsHEn A
ngis Juaulnaens (Shoulder) Nildmdniun (Weendn 2.56 Alanu/e ) uazdmtnmn

@nnI1 2.68 Alandw/eg) ewndeimunfe 2.62 + 0.06 Alansu/a

lngainsuminveswuaulinsmudedmunves@uiulvgagns (Shoulder) Jun1swEn

A MIMUR 12.04 % aunsanuadusiniseasls 3 910115 Ae

1. Uminvesunulinsamuta A NUASEININISHAR 8.28%
2. UM U9IRuUllnSIRNLY N UAYIINITADYIITEAINNNLEN 2.70%
3. MU UUllATINNT AN UATNISISUAUNISHER 1.06%



aq

UminreAveasuNUY Shoulder JUNIHER A

2.9

”8 BUAUNITHAR ﬂaqnﬂisifijdwwnaw STUINNTSUIUNITHERN

2.7 h/

26 ° |

2.5 w

2.4
O M W O N O O MmO AN < 00 N < oo AN NI ST OO AN
oo dd O NANmA dodNadMMYO Mmoo
00 OO "1 N MW OO0 O O —+ N N <N OO OO AN MWL N 0
Qe dddddodd o NNd mammomaT YT
™ o Al ™ = A A
Do I o B B I O B IR O R B O B o | ™ = Al

AN 4-6 917 5UYINUIMTINTDWUNULLRTIANTDAIMUATY 3 81A13

4.4.2. NM5IATITAIZTUUNTTIA (Measurement System Analysis: MSA)

v '
£ I~

neunngideasaniunisinusivrndeyaty WevihliAnanuiulaluszuunisiae

I

wazasnsainteyanlaundinsizviegagndes KIdedeieniinisiasisissuuntsin ey

fulanmdnauainisanenvesd veadslunszuiunisudala ngludiunuandiniuainy

wiugazwiadu 2 Usean Ae Auaiunsalunisvingn (Repeatability) wazaiuanunsaluns

Muilou (Reproducibility) F9n15Us2LHUNAAIMNLNUEIAINE1INI15U1970 GR&R (Gage

Repeatability and Reproducibility)

[

Tusideatuiiaalananunisanelneisieazdennad

1.

4{‘ = d‘ 25
LASD9LBNLTIA

muualidnsidinsesdioinlngldinsaswmdenanea (Running Scale weight)

a0 I

VNUNTADUIE UL AININA 4-7
uuntnaunlen
guniinaunfininnluniseruauazInuinintuauiniuniseusulunu

v
v Aa [

n1sldaunazinaulszdnandnduauuyiinisguinaiininesguau

U 2 AU PINTNUA 4 AY
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3. utunulraena (Shoulder) Alglunsin
PINSAALYNTUIUNTUIMUNANAUTIUIY 10 TUINY
4. UIUATILUNNTINTIVDIEINSUTUINUAIDEIILARLTU  MAUAANTNIT UL

ATAUINTINYIAUAY 3 ASIRDTUIIY LATABIUNITNARDININAITIN 4-2

[T T

Model of the Online Weighing Solution for Tread Rubber

WNUAINA 4-7 LATDIRIT9RMDA (Running Scale weight)

737: 1ATDIVIRINDA, LU1DEI027 TuAy 2559 WDakaan

http://www.ipaindia.com/customization/

-'-NI U goj L% : 1 a 'S ] o r-ﬂl A
A15197 4-2 Han1TInUMTNYesTuIulanaShouldenlunisiasieinnuwlug1va AT

APPRAISER/ PART
TRIAL # 1 2 3 4 5 6 7 8 9 10
1. winew A 1 | 1.290 | 1.300 | 1.300 | 1.310 | 1.300 | 1.280 | 1.300 | 1.310 | 1.300 | 1.310
2 2 | 1.290 | 1.300 | 1.300 | 1.310 | 1.310 | 1.290 | 1.300 | 1.310 | 1.300 | 1.310
3 3 | 1.290 | 1.300 | 1.300 | 1.310 | 1.310 | 1.290 | 1.300 | 1.310 | 1.300 | 1.310
AVE | 1.290 | 1.300 | 1.300 | 1.310 | 1.307 | 1.287 | 1.300 | 1.310 | 1.300 | 1.310
5 winewB 1 | 1.290 | 1.300 | 1.300 | 1.310 | 1.310 | 1.280 | 1.300 | 1.310 | 1.300 | 1.310
6. 2 | 1.290 | 1.300 | 1.300 | 1.310 | 1.310 | 1.290 | 1.300 | 1.310 | 1.300 | 1.320
7 3 | 1.290 | 1.300 | 1.300 | 1.310 | 1.310 | 1.290 | 1.300 | 1.310 | 1.300 | 1.320
AVE | 1.290 | 1.300 | 1.300 | 1.310 | 1.310 | 1.287 | 1.300 | 1.310 | 1.300 | 1.317



http://www.ipaindia.com/customization/%20สืบค้น
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A1519% 4-3 GageR&R VDINITIAUNNTNUBITUIIUABLATOINITIRINBA (Running Scale weight)

Measurement Unit Analysis % Total Variation {TV)
Repeatability — Equipment Yariation {EV)
Ev = F=K Trials Kl % BV = 100 (EvATW)
= 00020 x 056308 2 08862 = 100{0.0011850.00349)
= [INNRRE 3 0.5908 = 13.92%
Reproducibility — Appraiser Variation {(AY)
A = WG KT - RV NS %AV = 100 (AV/TV)
= 00010 06231072 = (00012 72410 = 3142 = 100{0.00048/0.00349}
= oooo4s Teidk 2 ] = 5.082%
Ky 07071 | 05231 n = number of parts
Repeatability & Reproducibility (R & R) r = number of trials
R&R = [EW® + Parts Ky
= finoo1187™2 + 000048720106 2 07071 % R&R = 100 (R&RSTY)
= oon12y 3 05231 = 100{0.0012750.00349)
Part Variation (PV) 4 0.4467 = 15.01%
P = Fe = Ka b 0.4030
= 002667 » 03146 ] 0.3742 % MV = 100 (PW/TW
= n.0o0s3a 7 0.3534 = 100(0.008390.00849)
Total Variation (TV) g 0.3375 = BA.A7%
TV = MR&RT+ PAVSET g 03429 | nde = 141 (PU/GRR)
= 00012772 + 000839 2F 05 10 0.3146 = 141(000839000127)
= 000349 = 9.z2a4
GOMCLUSION: ILI N AGTIOMN REQUIRED OOMMENT__: _______________________________________________

ACTION REQUIRED

[ 1]

NANNAUIIUNITAINTUIAT % GRER MIUIATFIUAIMNUAAD

INANSNN 4.3 WUINANANUEULUSNLNATULIAS

1. %Gage R&R < 10 % LEAIINELNTA8ONSUNAINTTUUNTIALA

2. 10% < %Gage R&R < 30% Lani119199880U5UNAINTZTUUNTIALR

3. %Gage R&R > 30% uanI15EUUNTInABIinIsUTUUT

[

i

1. AUl IunduinaInA3e9ledn (Repeatability) Useana 13.92 %

2. ANURULUITINAUNAANNINIIUIR(Reproducibility) Ussanm 5.62%

3. AUNULUTIINTUNUABTUIIY (Part Variation) Useunad 98.87 %



a7

ANMUNULUSVBITEUUNNTIANITZUU (%GR&R 138 Precision to total variation Ratio) &
AU 15.01% Feeglunaiveenvrsyensuliiiosanaiuuinsgiuiiiivuade 10% <

%Gage R&R < 30% WaNII10199LYBUTUNAIINTEUUNTIALA
4.4.3. nssgunszuaunsineadasiumsiinvaslymuazasnuuunesuiudaya
4.4.3.1 MIAATIZHRNTZUIUNTHAALAZTIVNITVINTUVBINITAULY

TunszUIUNITIULN2UTENDUAIY 4 NTSUIUNITHINAILAAILUAINT 4-8 Taun

a a = ¢ ' = a
ASEUAUNTSA 1 AD NSTUIUNISIAS8UE19ABNUNY LAENTISHUSENINANNYILHULY WaN9 NN EY
dWhiulagldang nszuaunsi 2 fe nszurunsiuene Wunssuiunmsiiensgnauesnu iy
Aifis (Die) MMUFUTINVDITUIU NTPUIUNITN 3 Aw nTzUIUNITanaumnil (Cooling) Lie
anguunNTvesTuULazAtanInveuuliliiian1sEanIenafa (Shrinkage) anvine Ao
NTLUAUNITHANDTALAAITILEIIVDITUIIUAUNADINITHAZAALAUTUIIUAITD dalATULKUN

Usznausall

v [y

nn1sdananasfudeyanuin lunssuiunisit 3 uay 4 Guldldfduieadeatu
ﬂmwwfwwﬁﬂmaa%wuiﬂﬁﬁi’faﬁmum \losanAnimiinsewasfitasu Sanuduiusiuen
dvtfnvestunuiivhelad wanviiszndnanszuiunishiitedeladwmasedywindnues
Furldlédetimua FafunsieseidgmIaisluil nszurunsindsueisneuuiiuay

ASTUIUNITAULY

Compound

Cooling By Spray

== == == Cuttin i
-~ = = ing Booking

AN 4-8 NTTUIUNS IMAaTaINTEUIUNTSeUedlras1s(Shoulder)

Y Yy
v A v

NITUABUNSTIATENY1ABNUNIULAZATAUYNE  ATEUIUATYINNUSUINATTRUENS

moNUIUTIANg 200 Extruder (Cold feed) nasantiugsnenuidazgnuusaninlagilang
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Y v Y o oa Y YR A 1a ¢ . P & @ @ =
Dusuaedinasndiud udagnaurusnfusifisd (Die) uazdlgnniia (Conveyor) 1lusifs

gluirmthauladnisngs lnefiluusasgunisnanvsiinisferdmindelns Auses

ang wazAMULTIE@ENUIuAnARiY Welildguuniiminasnudeivun

NNTFUNLAUNTNUNALITVDINUNTEUIUNTHAR Iaesd1 ST MNe 0979

dwansynusedymiminvesdusnuliassmudenivun awnsafiansanlanimised 4-4 Ju

msndadenlaannisduntvalndnnu nsseauanuAnluiugdugiineidesiunssuiuns

sruene waziansandsanudululsvsadululdlsvestladeiv

N a 6 U av v % L3 LY a ]
#1319 4-4 LLﬁGNﬂ’ﬁ'?lLﬂ5’]8'1/1{]’%]"\]EJ‘V]VLG]"\]'Wﬂﬂ’]iﬁNﬂWUMWUﬂQ']ULLﬁSﬂ’]'iigﬂﬂﬂ"]']ﬂﬂ@"\]']m/m

ALY TN IR UNTFUIUNTIUENS

Uadensanisiimas

NANISNIUED VTN

Juldle/
Lild

21n15Lde

LUSumsestoudnans

Tunstouenadnuin drunldtousnsnay
U1 2zdlunevienensrauUiaNLRg
waruegau dwnanadanglunistauens

Huldle

1. YHNITADYNS
. SEUINNISHES

2. AMUBANANNAIAINUNTIA
Y89819ANUNIY

FN8RTINADUAMNIN ATIVABUAIAIY
nilavesgneuyi Wegluterivun
newulluNSTUILNSHER UARIAIY
#ilnveIen9PaN TR AR YANTT
AR dAuuans1aivey

ulule

. SEUINNISHER
. SUAUNISHER

3. ANU5ITOUAN] Extruder

NN TADIIINTZUU ANUFITOUEN
3200 Wiy 17.83+0.03 seUsiawd

ulule

. SEUINNISHER
. BBUAUNSHAR

4. NSTLENDLWBSTU (Current)

ANNTLUAVDINBABSTU AvdUUSAUAIY
fu-ufa (ranumilavesenspeuy)
warnsMALFlunsAAAUVTY nSEuE
futhwiinsewasaviianuduiussu

Duldle

. SYWINNNNSHERN
. BUAUNISHAR

5. NMSHIRAAINNYIITUIIY

TftuanueTunufaunlulngdn
FuUTI AU lUNSAALAaTAS

July
Tafler
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4.4.3.2. wuunasuildlunsiiudayaladeiildainnisszauninudna

naenfladadeainnisseauainufnainninaunasiugduigyMneidesiu
nszUIuNIAuE Meideazihdedemarilulilunmsesnuuuresumsinudeyadiniy - ¢

AN 4-5

15197 4-5 wuuresuilunisinudeyaladedildannsszaunnude

a0 wntin wwtdn | AnuEe | nstwd | e | An | Aaw Aeiiaun@n
Junudeg | sewns | seuan | wewes | aewiu nde | nde wulunisifiu

(sousia | YU (A) | (uesde | Fuew | Junu | doya
i) wii) R | AL

= v

Wesannlunszuruniseug1adunisuaaiidumsunisudnnolilo SRR R

v =

Joyaniliannmsiivdeyasinuuunesusiiuuy 1vhnsinseimeuduiusinenstdns

Y

| YA o

(% PN = v eal I g o : J 1 a v A (Y % r-:qu
MININN 4-9 SZI\‘]NaﬁWﬁ‘VlE)I'J’i]EJﬁMIQﬂEJ UTIUNTDITUITUA DA wazitdadenaula 5 Uade daill

(%
o Y 1 1

1. U1ndnfolunsNeaenuIaInNInuy wulIndanudunusiviindnfoaue

Y

a M o1& Y= 1 a dll ) v o A [
BUINUY LLmimLﬂuﬂﬁ]%wamamamimmﬂmm WUDINLUUNAANTALAYINU

2. AMUNIVBRUIU nudlanuduiusivdmindewasiazdiminedes

18991 INY8WUNUAD AINUATIE X AITUUUT X AN

L Y

3. mmﬁaiauaﬂg Wud'ﬂajﬁmmé’uwuﬁﬂumaé’wémmﬁmﬂmm%mmsia@j

1 (%
[y o o

4. anudraeny wudnlieuduiusiudmdnssiuasuazinninserves

= L4

FuU IagllpuiMiNURITUNUANTY E@RIviNIsUSUANULS @ aw Ul

1597U LAzl MINVBITUNMULUN F2FBIVININITUSUAAANLLEIA18NIUAY
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edoils teiefl4 ileioil s
nIzusniomed ¥y

=§ av v a ¢ v < v
AN 4-9 LLa@Nﬂi']WWVL@C\]']ﬂfﬂﬁ'}Lﬂiqgﬁsﬂayjaf\]ﬁlﬂﬂ’]iLﬂUﬂ@ﬂﬂa

AuEsousng

Umilnaan

a o [

wananluseninanmsiivdoyaniefidedmuinddiaunfvenssuiunisuanail

1. ASTUIUNISUBULIY

(%
LY

1.1, NUNENSUBUENUIABI9YN NS L WAL ABSTUNIAY  hasUINTNAD
LWIRSYTUIUlTa
1.2, wudusguivinisteusiadnans wuiifienaduesnunnuinues duu

Padaugempul

AT 4-10 WERINISUIUY VAL ILALTYAUNUIN @IUNTUBUSNABNUIY AIUaIPU
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2. SEUINATLUIUNNTAUYN

2.1, WavinnsiUagunang 1 9nilaNmINUntaue9819ANU1 AATLANAISAWLAETN
AVIISITOUANIRATAUTIAENIUAITINUITIAIAUMTEAvee1IAeNUIEITY Uiviinge

LUATVDIYNLUIUNANTY I 4-11

¥

y o Huneaas

UINUN (Kg/Meter) .
granauing 2

1.8
wiu (Mooney
1.75 (Mooney 50,50) 50.1,50.2)
1.7 — :

165 W ! l lt " !H L TP 908 PV T ST AT WL 1)
1.6 j
1.55

aranauthid 2w

1.5
W OoOWOoO oo oo OoOwouwmouwwowowouuw o wouw
COWNNT RO NID T ORI — O N — 9N
P e T T NN NN NN Q)
T T YT T T YT T YT YT T T Te T, T, T, T T T, T T T YT T T T T T T
T T YT T T YT T YT YT T T Te T, T, T, T T T, T T T YT T T T T T T

a a goj CY J A ! o] LS
AN 4-11 AN5UASULUAIVDIUINUNABLUAT bUBAIAINUNUAVDIB9ABUUTIIU (Mooney

Viscosity) La@unsaiinisildsuniag

[ YY)

2.2. gnndsfaensiinisnszanuazersfignaueenundudaliiiuniivesgnnis
naEIdedaunndtgnnadinisnsean Jalaviinisinefiduvesgnnasusazgneie

a4 o < - ' 2 a - 1 2 A
1A399TNANLTITOU (Tachometer) LienTIvdaUIIgnNNasinIsnseanvselyl lavgnndenldly
n1sfseawyndu 4 999 1A 9297 1 Fe Shrinkage # 1 H91urugnnds 35 gn 9999 2 Ao
Shrinkage # 2 f91uUgNNAY 8 gn Y391 3 Aa Shrinkage # 3 ATIWIUGNNET 8 gN UAZEATINY

Shrinkage#4 fliann&ed1uiu 8 gn NN 4-12 WuInlugan 1 Ao Shrinkage#1 A1dBYD4

annausiazaninisnseanseazInnNIN LR



Double Head Extruder 52

Running Scale
weight Shrinkage#4  Shrinkage#3  Shrinkage#2 Shrinkagett1

g & d d

Ffide(unste AduvesgnNATLdRsend
- Shrinkage#4  Shrinkage#3 Shrinkage#2 Shrinkaget#1

1.50

1.00

0.50

0.00

1 3 5 7 1 3 5 7 1 3 5 7 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35
A 4-12 NaVINTINANNAEVRRNNAWITAWEWIWT 4 939 LNBRTIVABUNIINTEANVBIGANAS
Ha31NN1TIATIEladeannITinseinsruIunsHankasdadensvineuYeInIsiu

g9 NN UTeyawasAsRaUnATInUIERIaNsEUIUNSNEs awsaagulifensed 4-6

M1347 4-6 asuladeniaannisiiudeyauaznsinsendady

U2y BBUAUNISHARN STUINNNISHERN Y2950819
nsteugnadnliaiaue v v v
ANULANANUDIAUNTLAVBIL19ABNUNIY v v

(ﬂ??uﬁﬁﬂ%@ﬂﬂ?ﬂﬂ@uﬂ’]’)ﬂ)

auililainianevesgnnasiens v v

AsELANBLMasTU (Current) v

ANUSIEIENL (Line Speed) v v




4.4.3.4.7156UNNU98N15IATIZINTZUIUNS (Process Analysis)

A5 4-7 Maagitadenlaainnisiasieinseuaunis (Process Analysis)
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Javendinanaain1sunviinvasBuaulings

L @ o o= - o
anndadudafiaen el
gneignauesnuilvall
Gt

2) A7
ANUNIU

ASTUIUNS , . audaniiun (Parameter)
o ASTUIUNTSEDY nalnn1svineu
wan ) . .
P29N156D | 5TUI9NS
814 Wan BUAUNITHARN
Feed Roll 1{usifensnay - -
. s - 1) Yunmsnis | 1) Ysunasnng
Untdinans laeinden y N
. P i R Jougnudnang | Jougnadnang
- nstaugnadnuin angtusmuney Lazdl J3u1m5n13 , ,
AILH TN D e e y . | 2)A1 Ay 2) A1 AU
.| dunleteusngmey | anusivesaeniuleu Jouegnatn | p
AuU1IU p & o ) NUAVDIY NUAYDIL
Unu 8191 0URAIUTU Tension ang . .
- . ADNUNU U89 | ARNUNIU VB
(AINUFINYDUVDIYNNILUN
g1 14
Unang)
Extruder Usenaunig
\nFeIvuBuTUeg
Aeluvsarseviodsn _ )
%amwgumaqmﬁmmau 1) AANULTITOU | 1) AANULTITOU
gz liespouUdlvad an3 ang
sURENg AsAuESlusa Wluusassaneiiag ) 2) mztmsuaq 2) ﬂizl;l,asuaq
Extruder Tuausiendlaaneumnss 1LY 1LY
TUgumireuA30s 13 3) guugives | 3) gUngUYeN
WounAnauazyinlendl g 8
Qo) igau dewalviensd]
Anunilnanasauegly
aniiansavugUla
NIV UVBANTY WU UL 1) Ay 1) Ay
AalmAnLSIRUENTUAL RRIGHELER GRRIGHRLRN
MsAseneoen | Mmsfuenseenain | e1smeuUnlvluaniwi gnn&Roller 91 | gnnddRoller #
91nDIE WDIE lUdaRoller | metfieganumin lagdl ONIRR F9E9

2) AU
ANUNIY




54
4.5. nmsszyladeinldlunisauguuaznisiiszdsdade

PNMTIATIZANTEUIUNSHARLAEUITENISYINUIRINITAUENe wastlady
MNMFAATIEANTEUIUNT (Process Analysis) ansnsadadeniadefiluldluniseunuuas
nssySanssuauns Tnsutsmuennisvesdamlgsdl
1. omsiminvestunulinsnudermuatiansdesnssninenian Snmun 1 Jedeie

11 Ysumsmsteusnadnang
2. emsimtinvestunuldnssmuderunsyninanseuiunsan tiaun 7 Jade fe
2.1 UsuwwmsmsUeugadiang
2.2, mAnuniavesensneul1l
23, AUGIVITOUAN]
2.40. ATELAVDIUDADITU
2.5, gun YD IUTIUIIAY
2.6. mmaﬁ%auaﬁuaﬂgﬂﬂga (Roller) #ifsena
2.7.  AMASIEENIUY

4.5.1. n5815299U338 (Monitoring Check Sheet)

Tudussuiandunaiiudeya wWeauauladefiaenadasivainisvestym
Y1UUNVBITUNUIUATIAUTB A NUANT 2 129 AB 1) UNnTN89duaulunsInIudonInun 479
ANSFHDYNITEMINNNAY A 2) UrnuntiladuaseninanszuiunIsuas Laednannisiunis

ATILARUAINT 4-13 fadl
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)
Asde
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)
Tylasde
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| Yumsgu { \Anon1sUgm

Tumsgu

GAGH]

Laivi 4[ YU }{ \inan1staym

HIAIFU

%Ia

Tylasde

——
tasenlaain
ANFIATIEI
)
ASZUIUNIT — WJu
Liinons o
L U39
Ugym ,
ddna
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Liflnmsgau | ina1ns g ]___ sl
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A7 4-13 FupeulunsinsendadelutuneuvesnisiiiseTellady (Monitoring)

311515839033y (Monitoring Check Sheet) anunsaasulalasutsniueinisves

Yo winvesunuldasemudedmvuadu 2 419fe
1. UIMUNUa9TUUIATIAUTBNINUAYI9NITABYNTTRITTNILEN

UadeiildlunmsihssTuazmunn fe Ysussensleuwdiany aevhnisiivdeya

(%
Y

PIVUA 9 ATINYINNITADYITLNINW AN AINANTIN 4-8 znUINYeNasdenas bidenndod
AULDMAUNDINITUINTNVDITUINULUATIPUYD AN UAYIIVBINTRDENIAD USUIRTeN9Taun

ang W12 USUIRMSTNNITARENLRazAS YNy
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A15197 4-8 19858 9dadee N ST N lUTD ANNUAYIINITADYNITENINNLEN

Jorwmua | i | ¥ | i | | . o | s v .
v 4 v o o o o o [seiadhsede L . donnaneiu o e
Asguauns | Yadeiimasmavan | vestade | sede | sede | sede | sede | s8N | s 4 | m oo | Y| sl | L . aade/lalaede
’ o lzalzalea|les |AS6ASNT| &4 | &4 | TFomua YN
(STD) |AS97 1|n5aN 2jaseR 3|pSen alased 5 AN 8|ATIN 9
Asteauens aedeinsy
G daw| . Tifl | 2.286 [ 2.638 | 2.321 | 2.180 | 6.309 | 6.154 | 6.743 | 6.892 | 5.890 USNIRSEIINTT
o Yumserstowdn |, . - . L Za.
Alddouena PYoMuum | kg kg kg kg kg kg kg kg kg Roenausazasalyl
AanUU iRy
Uiy .
3 | 0f | 66| 29 |0 | 1d | 0d | Od | L4d
91015
el
Wl | W | | - LN - - LN
WUBINTS
St . . . . . ‘ ‘ ‘ ‘
. [1276 a|12766 |12766 | 12766 | 12766 | 12768 | 12767 [12766]|1276F)
NER

2. UITNY993UULUATINNTDNINUATZNINNTZUIUNISTHAR

UadeildlumsiihseTauazauauae 1) Usumsmsleusiadnany 2) A1 anuvile

¢ .. . = A ¢ <
Y838719A9NU Viscosity Y130 AuUniiavese1eneuUil 3) AUEIveITaUAN] 4) NTTLA
YOWBMATTU 5)  gunNNvewUTIMIIAU 6) ANUALaNeYeIgNnal (Roller) NfaeNs
way 7)) AnsdEeniy Inevihinisiiudeyanianun 4 ASaNEn1sEn 9Ine131990 4-9 wud
Uadeasdonarliiaenndosiutommuneinisuminvesduiulinsmiudeimungiwednis

CRRaNGR)

[ s (Y

1. Ysueserstewdnang wmmJ‘%mmmﬂﬁﬂauL%ﬂiajé’mwmﬁ’w‘%mmmqﬁgmﬂu
2O

2. Amnuniavessnsrentnnt  mszlugsiifiniswdsuwlasiinuviiavesensne
Uil avdsnansenuserimiindewns

3. qmmﬁmqﬁmﬂaﬂg LW5’13qmmﬁﬁma&iams%ugﬂmaww

a. mmaﬁ%amamaagﬂﬂgﬁqmq RIERE Mﬂﬁé’mﬁammgmgﬁww duranueely
foilio

5. anwswesaieniy sz Wuladeswnldlunismuauhmindewnsveatunu




A15197 4-9 n19sEYetadeensindn U AUUATENININTLUIUNTHER
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. 4 Jarmunves | EhseTense | sy iass| sy iense | BhseYense | denndeeiu v o e
nszuIunns | Yadefianseuny Y o 4 - - v o aade/lalaede
’ U238(STD) 91 92 93 N4 emnuaY/N
AsdsnszUSUIRTENeN
. |y ae . 36.93 34.29 3957 | 31.65 e o cw
USumsenstlowdn| Lifiderdmun i i , i - Houdnliduniusiu
Kg/Min Kg/Min Ke/Min Kg/Min - 4 e
UIuaspsgnaAURaNun
dedensizlugreninig
A Auniinves IWaguulasrnauniia
. 50+10 51,47.4 51,51 | 49.4,49.9 [49.6,46.4 Y P
g19mauUn R89819AaNUIY AwdINa
FOUMUNABLUAT
MAX | 18 179 17.88 17.91 17.90 laigedamsenaasaiuen
AvSITeuang 178 N e nuddndeauu
. MIN 17.76 17.76 17.75 17.75 K LA
Astougaudn 0.03 59UMADUIN
Un dwdily il laicidle . ;
LNSIZAINTEL
Yougsnoy . MAX 397.8 389.8 422.5 406 E— phblie
. nSzuANBLABITU — - LLRBSTUITTUBL AU
Ui g ! k.
MIN 3265 322.4 336.8 317.4 USinasensideusi
samgfiensitean o dedensizaaniinase
T Taififmue N/A N/A N/A N/A - ] R
NaUnaEng N5UU3UY098719
; AedanTgninduaaq
AUEELBURY oo ESV .
v laififwun nszAn QEE QEETN QEEN - annasduraiuenslyl
RIGNAAIEN Y4
PRIDEN
MAX |18.8| 17.58 17.45 19.54 19.61 aedensziudadesiud
AASIAENY N [[lunseavaudiviinse
MIN  [17.8] 1697 17.12 19.03 19.52
LR
Sruuiiny . ‘ . .
74 24 56 @ 24
2115
i .
Ll W L, mein Ll
NWUBDINIT
SrunuiHER 2599 152 | 201q 113q

4.6.msunszimanngnmitvaslogni( Root Cause Analysis) a1ndagantdainnisid

s¥9Ua98

TutuneuiavilunisihladenlaannisidseTstlada(Monitoring) 1vinsiAsIes

WeAuMIINmawaTaslymnunase iethlugnsuilouasusuuse Insuwuamsiasey

Ju 2 gemueinisvestymie
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1. YmitinwaaBuUlinsInIudan1MuAd9N1SABEN9TENINIINILAN
inmaiudeya maihiszTuaznmsinseideyaild thundwszinalnnis
ARTDIEINRINING 4-14 wudninanusinavesgnnasnaeiline Juilvisesseveteney

U9 2 wHumaneenaniu wavnuinsumsvesnisdeusndluyisnisseenslineg

dlsislald N 2 Hmgeeen ussnavesgnnastou
gnangasldnatiiag R o ; o
> > mlﬂﬂ‘Lma‘UL“Uﬂ‘Uﬂﬂ du > oslsine
Alddaugnsaauul
Junvasduanulings
ANUYDFNUAYIINITHD
YSumsnsteuensly
P o
AN

A7 4-14 M3ATIERIINmIveIdenn (Root Cause Analysis) 915U MlnUeITUIILLLIATS

ANUYDANUAYMNITADENTEIININLAN

1.1 msigadanmsieszisinmitvestym (Root Cause Analysis)

1.1.1. Ysumsnistauenalinai

YA v o a & Y} a ¥ | P | \ <,
Aidevinsiigaddadeusiasnisdeusatnansldnsilaenisdesnssenitamanduy
2 WUUAD 1) N1seae1aluur1ndae (ldaadiod) Lag 2) N15Ae81hUULNgRuAY AInINd 4-15

WALNITILATIEUANULUTUSIY (F-Test) WU

]
1 =

1.1.1. msseesuurintllideiion a1 P (F<=f) wiifu 0.0495 e
WisuileufiusedutiodAnd 0.05 auudiuléin 1 P< 0.05 wans
TeuudsUnuvesUssrnsaesngulaivint fnised a-11

1.1.2. nsdesuuuneyiuiu f P (F<=0 Wi 0.369 iflewFouiioy
Fuseduteddaydl 0.059zfulddn A1 P> 0.05 wanadiAl1u

wU5UTIUVRIUTEIINTADINGUWINIY AIN15199 4-12
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IINWANITIATIENAIULUTUTIU (F-Test) Feanunsoaguladn msteausnsuwuy

a9 (ladsaillee) vse msteusratnansliing dwasdseinmsumtdnvesdunulinsiniy

YOMNUATIINITABYIITEII NN LAY

A9 4-15 N15APYN5ENINNLANBUUVIATI(lUABLTDNWAT NSHBEILUUITULNY ANUAISU

A15197 4-11 WANISIATITI F-Test nsdin1saganuu1nde(lisoilan)

Normal Discontinue
Mean 2.641428571 2.634428571
Variance 0.000495286 0.000529619
Observations 7 7
df 6 6
F 0.93517353
P(F<=f) one-tail 0.46861813

F Critical one-tail

0.233434021




60

AN5197 4-12 HANITIATIZY F-Test NSUNISADYNLUULNETUNY

Normal Overlap
Mean 2.660666667 2.646
Variance 0.000114333 6.7E-05
Observations 3 3
df 2 2
F 1.706467662
P(F<=f) one-tail 0.369485294
F Critical one-tail 19

1.1.1.1 A1588NLUUNISNARWNaIUSUIRsTmUNsan Y9984
N15512819

ndsanlivinnsfigaitladeusumsnisteusdlideioslutisvesnisresis
(50888191 TaREnoanaINfunewdIUn druildtoussnaniini) dnase
a1msundnvesduulinsiniudefinuntisnisaestssenintanan lunis
ponuUUMITIRaesi I ngUszasdilomUiinasnsdesnsilvanyaudian ielally
WadgminsUousnsingeseninesodavesneuUl  1nguuIin1seansszes
goansresnaenUeendy 4 sefu munsed 4-13 uazAmeuausd(Response)
Ao ApundsUsIuvesmtnsewnslutiswesnisiess
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Uade

Level 1

Level 2

Level 3

Level 4

AMUYNITBEsBlcm) 50

100

150

200

MnMsnaassnUIndleUisuiisuAvesnuUsUsILluYBIN SRR 4 SEay
fu nsmeenslugiswesenaund (aeulnd Batch ety Ailifsesss) aznuin Tudianisee
g1afiameIessoliiAy 100 wuRies [uraswesnisdessuuuineiuiuiiszauiiae
Hasnaranuulsusiuedswinfu 0.00018 (fiszey 50 wuRuns) was 0.00019 (fiszes 100
wuRues) daduafilndidsetuaianuuususiulutiswessnsund (g1epeuy1ay Batch

ey Tilifisesse) 7 0.000196 Fanns1eit 4-14

N a & 1 Ay v 2 !
#1509 4-14 Naﬂ’ﬁﬂ]mi’]gﬁﬂqﬂrﬂﬂLLU?Ui']UVlI@"\]']ﬂﬂ'ﬁ@E]ﬂLLUUﬂ?i%@ﬁ@ﬂﬂﬂﬂiﬂ’]@iﬂ?i@@ﬁ]’m

Response : AMAMULUTUTIU
AMUYNTEAD (cm) | UFUInT929n1560e19 (m3) g19UNd ASed 1 S 2
50 7.9128 0.000195 0.000196 0.000169
100 15.8256 0.000195 0.000169 0.000225
150 23,7384 0.000195 0.000900 0.001225
200 31.6512 0.000195 0.001600 0.001521

1.1.3. LLiaﬂmaaanﬁai’Jauma‘lﬁwa

NMsgatnsdeusaldaiivievintisluiiaveinisdesaseninamian nase

913Uy mTin Ve uulin SNUTeM N MUAYITOLARENTENINNUAN FINERTENUT
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UntsesdeTestAeLUNARILsuLEnaananiu Aeufiduindwilideussreuu
dosngnnasiildnaenaiu ldaunsanalisessossnoudniisassuiuliusnoananniuld
Tnednvnzvssgnnasililunisnansaeuunidludissesso Yagtuldifugnnasnauen 2 9a 7
fdnwnraihdutavosgnnashidiumii fanmdl 4-16 Sauwssnenmssiuaniniy 96.7 adu
Sawsufunssisesangiimenadilusiiu 105 Gau uandvidiuiusnnvesgnnisdousis
liiwe Fevilviaasessevesesneutiivie 2 udungaeenanfunowdn dndlddeusns

AauUY

A 4-16 gnnasilglunisnagnarissesseveseaneuldlutagiu usainawiniy
96.7 i

1.1.2.1  M1592NLUUANNAINAEIY WaliausanagsrauUlldlinenaanain

[

nu

lunisesnuuugnnasnaendlydiy dinguszasAiiielignndsainsanagnspeulniuing
aosnuldlvingreenainiula lngianunsaduusaiavesangifeenadily duds gnndnaena
D ' Y N A o & i v o L D
AosllusanaNINnd 105 Gau neneiiugideesnuuugnnaslallaglvilugnnasdunt e
a 2/ dl ! X7 [ e VO A [ a o
dinusanalvineNznasessevesensreuUtiuld Fegnnashmiiuliussnawindu 123.77 dadu

fan il a-17
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2. UninUeeBuUlinSInIUYaNINUATENIN9NTEUIUNITHAR
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P e | | | P’ W
i 4-17 gnnddlnainldlunisnaensiiesessisvedsnenyuiid wssnawitiy

‘-\]WﬂﬂﬁLﬁ‘U“ﬁa%a nsuhsriuarmsinseiteyaild dwndwseinalnnisiinvesaie

Sl 4-18

Ysumsenstaudnannnin

YSumsensiignaueanun

ANUNI9819ABN U
Jowdranmnuly

Juinvesduaulings

AUTDMAUATLIING

o < ]
nsusuAMuSEnenulyl

A
AIN

M AUniinvedenney
U luumagwan

' o
[ NERN]

Condition lalwungay

ANHALNLANBYRIGNNAIA

YN

wihdudavesgnniaduia
fugnaladagaue

gaunilenaniuinansg

AN 4-18 NTIATIERTINmivestlyi (Root Cause Analysis) 910151 MTUNYDITUUL

ASINNUTDANAUATEIINNTEUIUNISTHAR
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2.1, nsngatannnsianeisnuinvasldymn (Root Cause Analysis)

2.1.1. Aund19vasensraNUuNdaununiiuly

Wesanludunsurssnisiiudayainuainuinunfivesnszuiunisie 531319
N3TUIUNMIHER V1egeiviinisteusnadiany nuindensauseniniiuinues diunlddeusns
AU waraINNguUeINIsaueN A Usuaseendeuwdndesiniuluinsuadensigneu

ganu1 MuITedalainsauindinmsnisdeusisvesaninnisvinudagdu angasnis

ANIUUTUNS A

M = DV
e M fAe  dwmiln (Ko)
D Ao  ANURUILUY (Kg/m3)

Vo A Usues (m3)

A aUTIInssteudrfianun e s ndildluiagtuvindu 70
wuAlng Wity 36.93 Ke/Min ileifisufiunsiuindiunsensiignduesnunisinfu 30.46
Kg/Min LLamﬂﬁvﬁudWU‘%mmmﬂﬂauL%’ﬂmﬂﬂdm%mmmﬂﬁgﬂé’uaaﬂm 1953383 9lel
AunamanuniwesenonUmnganiivin i uTasersdoudinduyTnmsensiign

FUDDNUT FIATLAINNITAIUIUAD AUNINGEN9ABNUNIY 60 LIURLUAT

maﬁ%’ﬂﬁﬂﬁﬁwmﬁaﬂmmfﬁﬁwaamﬂﬂammaﬂﬁumuﬂwamma (Banburry Mixing) 210
70 wuiwms \Ju 60 wuRwns fan i 4-19 udathunvinisudaiiununduens(Extruding) wag
AnTeRaNLana1elagltn15IATIERANLUTUTIU(F-Test) uagnI1salAsIERANEINITT0S
NIEUIUNISHAR(Process Capability) wuesiiaanunesrenU iU m Il sUsIuan
Tesauvindu 0.000467 F1m151991 4-15 wae Cpk Wiy 1.09 Feesfiananuniidleniaiia
Youduanadnin 16.77 % 1Ju 2.84% Funwil 4-20 waz 4-21



A9 4-19 M3anANnT1ee1eRanUINan 70 Wwuiasidy 60 WURIAS

AN5197 4-15 NMSIASIEIANULUTUTIU (F-Test) vaannunIgenemoud1Il

F-Test Two-Sample for Variances

60 CM 70 CM
maﬁammwm%ﬁﬂ g19UNG
Mean 2.638741641 2.642671733
Variance 0.000467381 0.001354191
Observations 329 329
df 328 328
F 0.34513693
P(F<=f) one-tail 0

F Critical one-tail 0.833678643
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Poes Data
LsL 1%
Tamet el
UsL 68
Sample Mean L4257
Sample N 329
StDev{Wihin) Q0120581
StDev{Overall) 00358274

e W/ itV
== Ovadl

P otential {within) Capability
Cp 105
.:3 L lldd
CPU 065
Cpk 043
CCpk 105

O erall C apability

] 054
PPL 075
PRU 034
Ppk 034
Cpm 046

T
2.535 2.58

T v T T T T T T
2.61 2.64 2467 270 2.73

Observed Performence
PPM < LSL 7660
PPM = USL 15380571
PPM Tota 133131

Exp. Within P erormence
PEM < LS50 .50
PPM > USL 2531801
PPM Total 532551

Exp. Ovemll Performance
PPM < ISL 138908
PPM > USL 15538556
PPM Total 16777574

AN 4-20 HATDINITIAATIZRAMUAINUITOVDINTZUIUNIT (Process Capability) 984

AMUNINEN9ABUUNIUN 70 LWURLIAS

Poes Data
LsSL L35
Tamet LE2
UsL Lio8
Sample Mean 163874
Sample N 329
StDew(Wihin] Q0126735
Sthev{Overal) 00215355

—_— — = — — — — — — — — — — i

—— Within
—— Ovardl

P otenis | {(Within) Capahbility
Cp 158
CPL 207
CPU 109
Cpk 109
CCpk 1353

O erall Capability

] 082
PPL 121
PP 054
Ppk 044
Cpm 070

T T T T T T Tt T T
256 258 260 262 264 266 2.68

Observed Pedformance
PPM < LSL
PPM = USL
PPM Toka

E . Within Performance
PPM < LSL 0o
PPM > USL 56601
PPM Total Sa6.01

Exp. Ov erall Parformane

PPM <LSL 13660
PPM >USL 2826183
PPM Total 2839643

AT 4-21 HaTDINITIATIZRANLAILITOVINTZUIUNT (Process Capability) 199

AMUNINNYNABUUIIUN 60 LYURINT



67

Aatiudanunsaagulidiaiuninswessrenunlinniuly dwavinliusunnsvessns
JeutunnniUiunsvesenaiignaueany ilvinsasuaunsaugalidniiuaziialam
91n1sUmtnveuLlnsmuTei U INTEUIUNISHER AauTUTuanmuningens

ADNUNUAIN 70 wuRwns U 60 wuURLnS
2.1.2. @nzhldlunisauensimiunzay

anmeildlunsiusnslimnzan iesmnnuinlutisvesinruminuesesaeai
fuandnafu nudn nsufuarubianeniulined Fedunaditedaldinisignilaenis
2ONKUUNIINAABIANNFNRUSTENINAIAUnTnTese19RaNUY AU AUEIVEIEIENIY
lnguudsgauvesn aruninvedensaend1il Wu 6 sedu uar anusivesaieniu 1u 5

Y v

SLAU ANUANSIT 4-16 LAYAIMBUAUDINITAD UINUNYDITUINU Shoulder NHUNMTNLVINAY

2.62 +0.06 Alaniunen

Qj' ) Y~ o o ¢ ! ! =
M99 4-16 58@Uﬂ@ﬂﬁﬂﬂ8ﬂ1ﬂUﬂqiaaﬂLLUUﬂr]ﬁ/l@a@ﬁ?’nq@JaﬂJWUﬁiﬂV'ﬂ’Nﬂq AITUNRUNVB

g19PaNU1Yd AU N1sUSUAILSIAENU

Factors Factors Level
1.ANUNLAVD 47-48 48-49 49-50 50-51 51-52 52-53
gapauU1IY
2. ﬂ’J’]iJL%Q 18 18.5 19 19.5 20 -
GREN!

HARINNISNARDINUINTIUTIUBIAT ALNTInveIearauU1tl Auananeiuazldainusi
angnuuandRiulunssuiun g elmiminvesunuegfifnaisvestenvun fe

12
v A

2.62 Alansusied AINMN 4-22 @ansaazlan1ylanadl

1. A1 ANUNTLAY919ARLUY WiNAU 47 D9 48 dadldrnuis)

ANUNUSUAUTUNISNARYVINAY 18.57 WIASHIUN
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2. A1 ANUntavetssnauUtl windu 48 89 49 dasldminusi

ANUNUSUAUTUNISNARVINAY 19.07 WIASHIUNN

3. A1 ANUNLAUeIs1IRauUl WinAU 49 89 50 fadldminusi

ANUNUSUAUTUNNSNARYVINAU 19.00 WIASHIUNT

4. A1 ANUntnvessenauUltl WU 50 89 51 deasldminuisi

ANYWIUSUAUIUNNSHNARVNAU 19.15 WIATHIUN

5. A1 AMUUBLAUeIsIAauUN WAy 51 89 52 desldminuisi

ANUNIUSUAUTUNNSHNARYVINAY 19.35 WIASAIUN

6. A1 ANUNLAUDILIIABNUNIIWINAY 52 B9 53 fadldainusi

ANUNUSUAUTUNISNARVINAY 19.22 IASHIUNT

Mooney 47-48
'WEIGHT(Kg/Cut)

2.75 18.57 M/Min
2.70

Mooney 48-49

WEIGHT(Kg/Cut)
L5 | 19.07 M/Min I
2.7

Line Speed(M/Min)

265 / 265 .'—_.\../
2.60 26 \.\.
255 255
250 25
18.00 18,50 19.00 19.50  20.00 18.00 1850 19.00 19.50  20.00

Line Speed(M/Min)

WEIGHT!

275
27
265
26
255
25

Mooney 49-50
19.00 M/Min
.\\ /

4

18.00 18.50 19.00 19.50  20.00

Line Speed(M/Min)

Mooney 50-51
WEIGHT(Kg/Cut)

275
.\ 19.15 M/Min
27

26 \.\.

2.55

Mooney 51-52

WEIGHT(Kg/Cut)
275

19.35 M/Min
2.7

265

7
LY

25

18.00 1850 1%.00 19.50  20.00

Line Speed(M/Min)

255 N
25 . . . .

18.00 1850 19.00 19.50  20.00
Line Speed(M/Min)

Mooney 52-53

WEIGHT(Kg/Cut)

275

27

265

26

2.55

25

| 19.22 M/Min I

18.00 18.50 19.00 19.50

Line Speed(M/Min)

20.00

A9 4-22 KARIKAYDIANANMSIENEN UM ENTUAT ANuniinvasenaneuUnl

Tunmazaig
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WauANAIULSIE S NN ANAUAT AUNTavets1IRaNU Mt luwRaLYe 10
Anngsanuduiuslneldnsiiasgianduius (Correlation Analysis) WU AMLS @8N
AMUAUNUSAUAT ANUNTATDIZIABUUIIY 1IN L1B99INAT R wiidu 0.7102  Laanulneile
1 = I3 a 42” < < ~ dg” [ [} ~
AN ANUNUAVDILNABNUNIY WNNTU (8196T9) ANULSIENYNIUILLANTUAIY AININA 4-23

AMUFUNUSTZNT19AT AMUNTAVDIE19ABUUIY AUAIIUSEIEWIY
AU ENIU(UATHD

196 r
194 F

S

N N T y = 0.1211x + 18.636
s L A R? = 0.7102
186
184
182

18 1 1 1 1 1 1
47-48 48-49 49-50 50-51 51-52 52-53
A1 AuUinvesenIRaNU

a % v ¢ ! | = 6
AN 4-23 AFINLEAIANUANNUTIZIINAT ANMUNUAVBIY19ABUUNIUNY

ANULSIENENY

2.1.3 wihdudiavasgnnasdudaivensliainiaue
INAMA 4-12 wudnluyaeh 1 A Shrinkage#1 Afidevasgnnasudazgninisnses

Y 9

FWATUINNINAUNUIDY N197NYeEITeeLAviNTsAnvIameUeInNIINTEANYRIRNNAIYN

Shrinkage#1 @snuingnnasyatiidiuiu 35 gnuazlduamestulgaeniu 1 i1 Faieanya

'
=

Shrinkage 2,3,4 Nilgnnasynaz 8 63 uavudazynaenulduamaidunay 1 63 wazannIwi

(%

Y
4-12 9znudngnnasfisgvineanyamesdulziinisnsennvesgnnasnnnitgnnasieglnaueines

U 1NNTUTNAUTNEL eI uN1Taue1e (Extruding) Ain JagUuuiumsiegnaldlauuy

Y

[ '
a =

Tosiolunstumdeulignndamyy dwgvililuvisdignnaainnisnssin Jskavinisnaaes

q

(%
a

Tasnswlasulanlddualsniuannasainlguuudasaunduldiduiien fan1nd 4-24 wuin

Y

s ldlgiduielunstuatgniugnnds afidelunisnszgniesgnnaanat 310 0.89 s

fou1 LU 0.28 IATHWIT AN Wd 4-25
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anwugldidungl (naausuusa)

AN 4-24 dnwauzvetldtasie (Neudiul) was lgidumen Massuus)
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1Ay L Hdg v
A (wnsde mwawaagnnmﬂﬂlmme
—— (o700 0= lY&LAYI

1.60d B
1.40
1.20
1.00 F
0.80

0.60

040 | AN
a Poaq AR el b
PN © oq P \ 7
020 | g R e v I Y e ¢ °

0.00 T T T T TN TN T TN TN TN TN TN Y N N N NN TN T T T T T T TN TN TN TN TN TN T T TN T T T TN T T TN TN TN TN Y N N T TN T T T T T T Y N N B N |

135 7135 7135 7135 7 911131517 19 21 23 25 27 29 31 33 35
Turgnnadluusazynaeny

ANA 4-25 ﬂiﬂWLﬂ‘%&J‘ULﬁsuﬁﬂﬁé’aﬁummmL%agjﬂﬂéﬂiwdwmﬂﬁﬁaﬁa(dau

UFulg9) Aulgidumen(maausuuse)

2.1.4 gaumgiignaiunang

' '
L ) faa v

(99310 lun15AUE1988nINITIAY IBLUTENININYARNUNIUNT ﬂwmmﬂumuﬁlﬁ

) Y I Ya v =

nansuLdusianuauniu Jadudfy Ao gauniinldlunisTusd magidedeliveasduuasil

Y v 9 U U

' (% (%
a =

nsiigatdngumglenuinansiinasdeain1sumtnvesdunulinsmiudedmuaviels a1n

Y

a A a Y a a PN (] % (% 6§ o
AN 4-26 WU’J’W]‘U'NL'JEWLWEJ’Jﬂ‘Llﬂ'WiLU@UULLﬂaﬂQMWﬁﬂJﬂJ@QEJ'N‘I/l‘ﬂ'?ﬂﬂﬂglllllﬂ?’]ilﬁllW‘Uﬁﬂ‘U

N15UA8ULUAIYIATUINLNABLUAT Y198 UINUNADTIUYDITUINUY
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Temp(°c)
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4.6.1. aguldadenlaannisiwszinisinuituasldem (Root Cause Analysis)

[

PNNsigIluaznTieTzideyantnanmsiihseisluded 4.1.5.1 a3

[
Y P

ayunavastadundamadioninisiintinvesduaulinswnudeninuans 2 Faalanadl
Luminvastuulinsemudanimuadaanisaaeesznitenaan

Hadefidmaronsiinennistymde
11, Yuwsnstousnsldesit iesanilonsindadludissesseveses
FEWINNAN
1.2. @Jﬂﬂ‘gﬂﬁiﬂij’ﬂG]EINI‘IJ‘U"NGUEN%]EJGI'E]%WJNW’ILa‘Vl dwtinueausanaly

naNazvilienwisanakaulivenoanainiuy

2 svtinvesdunulinssnudenmunszninanisuan
Jodeiidmadenisiineinisvestagm fe
1.1. U%mmawﬂam%’wmﬂﬂdwwﬁgﬂé’fuaamn \esnanuninawes
gemauUTItanAfuly
12, anmsildlunssuselimngay fe luwsaztiswesen anunie
Yosg1enauUY fisneiu agldarmnusiaeniufiunnstusie
1.3, Mﬁwﬁ’mﬁa%aaqﬂﬂﬁuaﬁuﬁaﬁ’umﬂaiaﬁmama Lﬁaamﬂqﬂﬂﬁyﬂﬁqmaﬁ

ﬂ?iﬂﬁ%ﬁ]ﬂ‘ﬂ%@ﬂi%?ﬁﬂ
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Tunsafanasinisuagnsusulseiewsn lalamuminvesiuaulinsanudenivue

TUY9U0INIABYNTENININNANUALTENINNTEUIUNTHER @1unsaasulamunisned 4-17

= o = ' a
#1959 4-17 LLﬁ(ﬂ\‘iil’]Gﬁﬂ’]iLLagﬂ’ﬁ‘UﬁU‘U?\‘lL‘WE)aG]ﬂ’l’]ﬂJé;ii’gLUﬁ’ﬂUﬂi%U’]Uﬂ?iNﬁ(5]

5934 5137
3 3
1119 N3ITUIUNIT 'd']WW!/ o AND/ uilla
o nsusudsy| N15AUAN
Jady T dwu “
dwin fasteena mstleusns jussnaves  [WAewdu  [ewsu Winau ﬂiﬂigﬂﬂ?ﬁuaﬁf]zym
¥09  [pwiam [dhun dawdilgnndsteu  [gnndene  WATROL  eSeueen  wdsiuiiunun e
Funulaian lilouens  jpdlidve  Fudauuuidy wWhimey W33 MAINTENANCE
ATIANL GLEOIRe! i (il PIUANYI  [ANTUNITUALY
o W39NA n3eE
PouLUT]
swwie mstleusns [UTnmsms  aanuniie mnwanitld [fivun wenwanlinsey
nszuaunsaidnn duiifleusnadianpreaiin lumswdn  essu st wagldn
HEn litougna  funnndn  (@atBums  [iuny AN heeslaviduneu
panUMl  [USumsens  [Jewdn) SHOULDER  [Jou
pan D511
Auningns fvun yneseivh  vuadu  UsuenuEEeny
poNUIl  [A9IEY NSHEN anngliiiu [euauliimiin
Msfuens  pomda [EenuEudulSHOULDER  mifnauiite [nsléfderimun
DONANI  [@IEWIU Aldluusiay D511 lglunnswan
DIE luds e syl
Roller anuasauelUdeulety  [gnndsgn  [mamsiade padgnndsddaym
vosgnnas  fewiwdu  [SHRINKAGE |widesdns  wistandhusun e
Roller ifa  [wuuldifien  [CONVEYOR [szdnfu  WdaMAINTENANCE
a8 nan Asunsuily
NIANUTULEEY psraEeUT 5 Jadelml VninnuEy | Fvinnu [wenvesduasniian
PN 1 psedeu  |ilenduly
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4.8. #5UNan15AHUNUINY

MnnsAnetadeniinaseeinsdgymuivtineesiuauldnssmuteimungen1He
PIITMINNLANLAZUINTNTDITUIULLATIUTDAINUATENINNITNER LazaLdunIsuile

Uudssmuilinanuudiiu Tnsudawanisafiusnudu 2 dwfe
Luninvastunulinsenadannuntaanisaaeeszndtenaan

AoUUTUUTIWRRANIINAY 2.7 % WA HuNIMUUALINITFIUAIINEIVRITaYs LY
nsfeykazeaniuugNNanesluiiminiady viliveadendslsuuseviniu 0.25%

(anag 2.45%) Fan it 4-27

Wasidudvaadetnniinvasdusulinssudaniunyaenisaasng
Waswus (%)

3.00% 2.70%
2.50% |
2.00% |
1.50% |
1.00% [

0.50%

0.00%

nouUsuUye 381319N13UTUUT waaUsuUR

QNN 4-27 NFINBERNUBSUUAYDWELUNMINVDITUINU LR TINUVD AN AUAYIINITAD

g1TEMININNAY NoULAEUAINITUTUUT

TudUYRILNBIULATYANERTALEIINA RN NI IR UNUNTHERaNaY 623,076
ymsol wazausaannshinaaanulililn windu 1,096.2 Alainu-talusnel uenannida

a111spannsuany Co2 lawinnu 1,827.27 Alansumal
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2. 191N U893U9U LN INNT NIV UATININNTSUIUNER

feuUTuUTvendsiniu 8.28 % Wadunisananunitenaeudlileudians
90 70 wuRwns Ju 60 wufwes , Muuedaniznmssuestunsuiuanussaenuluusay
A1Y8Y ANUNNATEsEABNUIY wazeanwuulgduaenulnl  vihlviveadenasliuss

WU 1.61% (@mad 6.67%) fan il 4-28

¢ < g = H o/ =4 ' ¥ o ] a
Wedwus (%) Wosiunvaadsunninvesiuanulinsenudenvunseninenisnan

9.00% 8.28%
8.00% [
7.00% [
6.00% [
5.00% [
4.00%
3.00% [
2.00% I
1.00% |
0.00%

neuUiuUse sEIamsUTuUse JEnIIMIUTUUS NIRRT

a ¢ ¢ a 3 o 2 | Y o ]
AN 4-28 ﬂi’]‘l/\|LLE‘WNL‘lJEJiL‘?JUG\GUENLﬁ‘éJL!’]‘Vmﬂ“U’e]\‘l“ljm’luvl,umiﬂmu%am%um’iz‘Vi’J’Nmi

AR NoukaznaIN1TUTUUT

a

TudiuvesuusInuATEgMansiarAuIndounud Mlusuun1sHEnanad
1,696,308 Usial waranu1saannishinasanulililn windu 3,061.68 Alainu-tluanat

yonanldianunsnannisuasy Co2 toinfiu 4,958.33 Alansusmall



unil 5
AjUNaN1TILUASUBLA UL

5.1 d@5UNan1sIvY

mAfeiiagusvasd e nsimainaiifnatensilfAnvesdelunszuiy
nsuARTudILETnEuFluLKLNF U (Extruding nssaulufinisinuinssuiumsndnlg
8149(Shoulder) TagdniFasardunnudageslynivedeusinisuandinsunisndnlnasny
umsndn A alatuinueinisiygmenmstminvestunulinsdarmualy 2 Hasfe

1. i’]ﬁgm51Mﬁfﬂﬁuaﬂ6'§uawu13imia%aﬁmummmwiamwwﬁawwLa‘w TPunsIlATIEY
miasefiardmaronisiinoinsveslyynannisdunvaindniunaenisiinTesinseuauns
wdn TagnsmssiudadeiivnzauiiilfAsveads dminvestunuliasidormuadisns
ARE19TEIIeNan lnen1sussyndldnann1seanikuukagIlAsI$Yin1snaae (Design and
Analysis of Experiment) lun1sfine1di9ninuenisesssveinissesnsfiazitldnnstlousidly
11A723 TeAdeldRaunRs il mstlaussiatisvidelideiios (Uasenatisniseenns
ffow) azdemananisiine1nisindnvesiuaulinsermunludiwenisaess Inenns
Wiguieuludeadiinisiaseianuuususiuvesusyens 2 nqu(F-Test)

el linsvitderdeaumandnivhilfiAnvendedminveduaulings
Formuntaenisdesns Ae Ysuimsnistousnaudnludienisdesdideiilos nsgsvezdas
sevsietfosiAuluifloansisensrouuniidhdwildlon vilvsesseusnesnainiu Uszneuiu
ihwiinvesgnnasilinasessefivminteniAuly anmsfnunszersessefivanzaufe A
s1rvossolutacliiiy 100 wuRuns warlidesndt 50 wufwes wenanissldeenuuy
Qﬂﬂgqﬁiﬁé’ﬂumiﬂmmﬂﬁﬁﬁmﬁﬂLﬁmﬁu wudransaanswandndiuvendeiimiinues
Fuauldnsadormuatisnisdesasznitaniananas 2.45 % Anduyadivesdefianasld
WA 623,076 U sl

2. Yyrmimidnedundlinsdoimuaseninsnmsndn Tnemsinsesimiadoias

danasian1siine n1sveslymanmsdunualninaulagNsTIATIERNTEUIUMINER T
wuhawaunannulunszuIunsHEn Ae 1) gnndsnldfsensunariiuinisnsegn wrihduda
vosgnnasduiuivendliseiios Iseaiinsesnuuulgtuaeniulvg 2) srsduiiin dwnld

Ueugnaeul1ld sendnnisleusnadiany 3dimmeasslsuananunitesneudnindi

7
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Uoudnan3an 70 wuiwns Ju 60wufiuns uarinseil3euiisunnnmsinsieining
wUsUTIuveIUsErInTanIngy (F-Test) Aumslasienauainsalunsyuiunisngn(Cpk)
uaﬂmﬂﬁl@fﬁﬂﬁﬂix&;ﬂﬁ%ﬂé’ﬂmiaaﬂLLUULLaﬁLﬂswﬁmsmam (Design and Analysis of
Experiment) lun1svmanannandanemuiimanzaufuamanuniavasensneuunidluusay i
wuhEnsaans s nTesdeiminvetunulinsdoriuasewinsnsnananas 6.67
% ﬁmﬂuaﬂammaqL?mﬁamaqlﬁwiﬁu 1,696,308 U Msal

d‘ a a a goj U : 1 v o a 1

WeAnisuvawdyainisuimtnuesunulinsetoniunvesnisiantuasnaShoulder)
JUNITHEAR A NUNEUNTaRdRdIUVRLENaIN 12.04 % Wu 4.25% (anad 7.79%) Asdy
yamvaddenanadlaviniu 2,319,384 umsel annisldndsauluimindu 4,157.88 Aladnil-
Filusrial uwavannisudesaiveulaeenlen(Co,) wiriu 6,779.6 Alansusiel
5.2 UDLAUDLUY

5.5.1 Tun153vemsetilulamdefsarnnuniinvesersaeuuail (Mooney Viscosity) 91
~ X = ¢ & X o & v o = & P
WL UNS 819N YUY WaTeensrauuuianeTu G9n1snaassnsanalualsas@nuyd
A39RNLUUNMINAaRdlunsaRiseerauUNu I va1eTuse

5.5.2 ANMSUNSABENNTENINNLAN F5N15MszeeNrunzauluniIsaeenatuiindnen

L deg v ) | & ad Aaa a v | o o W )

anndsildneene 0139edililduisnsndngn windnseenwuulvsesseaunsadaiaiula
PABAYNASINTINISABENTERINI AN Az biveadedinisresvanandu 0 % 1¢

5.5.3 Tun1iduassillularmidstslaymanuuniiomsedounuiniureseaneuyulnuiids
LMNUHUNKEALYNS (Banbury) @aaasazAnwiunlatdgwuindsludiuil wszensasuyin
WTeIkardaUNUAR N UL AINaRaN1SUBUE19I999 way Usueadnllaaus
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M1TNA N-1 UARITBLATDUFLVBIUATUAIUYDINUNGUY (Extruding) FiaLhoU

QWAL D9 AAIAN 2557

Av
s % % TREND
NO. |Component| Produce Avg NG | % NG
Demand |Accumulate
Pcs/Month Pcs/Month Pcs/Month
1 APEX 46,226 27.32% 27.32% 4,602 9.05% 54,488
2 | SHOULDER 45,385 26.82% 54.14% 9,448 17.23% 54,488
3 SIDEWALL 54,968 32.48% 86.62% 1,009 1.80% 54,488
q TREAD 22,646 13.38% 100.00% 2,225 8.95% 27,244
TOTAL 169,224 100%
wWosidur(s) n'i’wlmadl,ﬁﬂﬁlul,wiaz%uaimmamuunﬁ'umd(Extruding)
2000%
17.23%
1500%
000 L 9.05% 8.95%
500%
1.80%
0.00% | |
SHOULDER APEX TREAD SIDEWALL
A 0-1 nTuaRIsTRwedsluA LTI THER LA AL T uE LR SN UN A LEN

(Extruding) tounguaAy 89 Aaaw 2557



M5 N-2 wansdeyaveudsluwsardudiunninnglunsunduena(Extruding) Ausdiioungenas 84 gainu 2557

Component %290 WB1/2014 Uayadaunds 6
May June July August | September October hiow
APEX 89ANINAN(LAL/LADU) 47,875 | 32,946 | 45903 | 46,520 52,966 51,144 46,226
voude (du/nou) 3,031 4,642 | 4,558 | 4,538 5,590 5,251 4,602
Woasiwud NG (%) 5.95% | 12.35% | 9.03% | 8.89% 9.55% 9.31% 9.05%
SHOULDER | gonn1swan(tdu/inow) 43848 | 34,286 | 42,112 | 47,634 52,846 51,582 45,385
voude (du/nou) 10,652 | 9,396 | 7,572 | 10,830 7,590 10,648 9,448
Wasiwud NG (%) 19.54% | 21.51% | 15.24% | 18.52% 12.56% 17.11% 17.23%
TREAD 8OANIINAN(LEL/FOU) 23,138 | 16,054 | 21,619 | 23,079 26,204 25,784 22,646
vouds (du/nou) 2,211 1,846 | 2,356 | 2,098 2,830 2,011 2,225
Wasiwud NG (%) 8.72% | 10.31% | 9.83% | 8.33% 9.75% 7.24% 8.95%
SIDEWALL | saansuan(idu/ihow) 53,601 | 39,624 | 53,332 | 58,797 60,668 63,783 54,968
voude (du/nou) 1,002 1,023 1,236 729 878 1,186 1,009
Weasiwud NG (%) 1.84% | 252% | 2.27% | 1.23% 1.43% 1.83% 1.80%
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M5 -3 wansdeyaveudslunisninuaulndens (Shoulden) JumMsnan A Leudanay 2557

v
7]

= )
CODE BAANISNAR (1HwL) § g ﬁ e § g E % NasIU (L)
EEN < EE © qﬁ S 2 £

2oy o
A 11,310 148 148 1844 12 255 8 2,415
B 2,062 90 100 430 10 46 676
C 816 34 38 178 26 276
D 6,302 102 108 462 88 74 12 846
E 7,644 138 156 1180 10 100 10 1,594
F 6,698 118 128 822 26 126 q 1,224
G 4,710 126 94 1212 18 216 50 1,716
H 1,764 52 38 430 8 528
| 3,690 96 106 308 14 36 560
J 1,408 62 60 544 24 690
K 348 8 12 98 118
L 40 16 8 438 462
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M50 N-4 wansdayaveudslun1sndntuaulngens (Shoulder) Jumsndn A eufugneu 2557

s 3
. x Z e | 2s g 5 g .
CODE gaAN1SHEARN (1) 2 % = =2 2 ) s NAFIU(LE)
L& g s © e z S
so S
A 13,374 104 120 1,204 6 8 1442
B 1,898 58 46 262 24 12 402
C 918 58 a2 76 176
E 3,432 78 176 384 24 26 688
F 12,042 140 176 1070 64 24 1474
G 8,764 134 108 978 104 34 1358
| 2,406 78 92 298 14 482
J 932 44 44 254 342
K 796 20 22 40 82
L 2,870 102 140 596 74 20 932
M 1,134 32 30 204 8 274
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M50 n-5 wanadeyavendslunisndnduaulvgaens (Shoulder) Jun1skan A ieunaIAY 2557

= 2 D
& & 2 S g & S P
CODE 2ANTISHAR (L&) 2 2| 5 2 2 = s 33 Z | wasu(du)
= = = © & e ) ] S
oS I @
= )
A 10,558 116 148 824 26 18 100 86 16 1,334
C 918 30 24 372 6 432
D 1,600 68 62 548 10 688
E 3,654 72 94 306 42 514
F 13,570 146 146 1,150 118 54 8 1,622
G 5,132 86 88 958 82 a4 1,258
| 4,510 140 150 998 18 12 1,318
J 200 12 8 4 24
L 2,026 112 102 1,012 50 1,276
M 5,394 82 112 704 14 28 940
N 778 a2 46 380 468
O 30 20 20 40
P 2,246 64 60 728 34 886
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AAKUIN ¥
Jayan1sHanLazvaLdunaulasnasUTUUTvRINTNEN U

ludegne ( Shoulder) sun1swan A
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d' = a 1 1 a 1 1
A15199 v-1 agdvoudovean1snan 1nag19(Shoulder) FUNIIHAR A nouMIUTUI 9

Turudeudaman D3 aaiau 2557

IUIUVNLHY % vl
UAUY 2INNSVBIHY % VadLde e % dzau
(1)
U ol 4,244 12.04 1204 | 81.69%
2 e 416 1.18 13.22 8.01%
3 lgnamne 363 1.03 14.25 6.99%
4 SOURRLEY 94 0.027 14.52 1.81%
5 Suv1A 44 0.012 14.64 0.85%
6 jaduses 18 0.005 14.70 0.35%
7 WoIaM 16 0.005 14.74 0.31%
gonURLds (L&) 5195

gOANISHARN (LAU)

35,242




M135197 v-2 agveudovesminanlvaoa(Shoulder) UMIHEA A vaInsUsulge

Tusra@oulivnay 2557

3 ; TUIUVDLEY o | % wpade
a1y BIN1IVDILEY % UD9LHY - % dydd
(&)
L il 483 4.25 4.25 64.40%
V2N - 150 1.32 5.57 20.00%
5 lnadluses 40 0.035 5.92 5.33%
L 27 0.024 6.15 3.60%
> ey 20 0.018 6.33 2.67%
CH - 16 0.014 6.47 2.13%
T ey 14 0.012 6.59 1.87%
RN G LR (GD) 750

YONNISHAN(LAU)

11,374
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FUIUYVDWF(LEL)

4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

0

4,244

nwinlyla

wasiwudvaudelundazaumgludranoudmiau s nanay 2557

96.69% 98.50% 99.35% 99.70%
89.70% i - .
416 363
— —
%1989 g14nY soudindy SuvIn gaLlusay Waau

FINUVDINEY et 05 HTE
[ ]

Wastun(o)

100.00%

4 90.00%
4 80.00%
4 70.00%
4 60.00%
4 50.00%
4 40.00%
4 30.00%
4 20.00%

4 10.00%

0.00%

AN -1 nsmliansavnvesds feudsulsslurinfeuduautianainy 2557
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4500

4000

3500

3000

2500

2000

1500

1000

500

64.40%

483

drntinlaile

wWasisusvandalundazanvnintinhauiinvian 2557

100.00%
93.33% e .
89.73% e - —e—
84.40%
150 a0 27 20 16 14
I o o o o
$%119819 Y19RY sauAnLEeY Suva g1adusos OGN

B g upady == dvay

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

AWM ¥-2 AT MluaRsEvnTendedsTulTuAeuiiutAu 2558
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AN3197 A-1 msdeyaaniigiildannnismsnisnudeya (Check Sheet) ludupaunsdunisainineu iemdadelunisesnwuunesy

futoya
Wmunme CUT UNNUNADLUAS ANITANTAULN A28
AN | AU
, , OU Y N
Al A ASTLA Line AN | AT Skiver
oLl - LCL | CL | UCL 1391 - LCL | CL |UCL | nan ang o .y
34 39 N (A) | Speed(M/Min) | AU | AU Process
(RPM)
R L
AULN
9:11:12 1 284 | 256 | 2.62 | 2.68 | 9:04:31 | 0.02 | 1.62 | 1.65 | 1.68 | 90425 | 17.8 374 9.22 84 161 | YuUIU FUIU
7 (Lun3)
9:11:13 1 422 | 256 | 2.62 | 2.68 | 9:04:32 | 0.55 | 162 | 1.65| 1.68 | 90430 | 17.8 351 9.21 127 138 Lo} e
9:11:14 | 456 | 256 | 2.62 | 2.68 | 9:04:33 | 0.94 | 1.62 | 1.65 | 1.68 | 90435 | 17.8 365 9.22 126 127 1 1743 | 1745
9:11:15 1461 | 256 | 262|268 | 9:04:34 | 1.33 | 162 | 1.65| 1.68 |90440 | 179 398 9.22 124 125 2 1743 | 1740
9:11:17 | 453 | 256 | 262 | 2.68 | 9:04:35 | 1.75|1.62 | 1.65| 1.68 | 90445 | 179 400 9.2 123 125 3 1745 | 1745
9:11:18 | 448 | 256 | 2.62 | 2.68 | 9:04:36 | 2.18 | 1.62 | 1.65 | 1.68 | 90450 | 179 357 8.16 125 126 a 1745 | 1743
9:11:19 | 4.25 | 256 | 2.62 | 2.68 | 9:04:37 | 2.62 | 1.62 | 1.65 | 1.68 | 90455 | 17.8 389 7.39 128 129 5 1745 | 1743
9:11:22 | 3.06 | 256 | 2.62 | 2.68 | 9:04:38 | 3.01 | 1.62 | 1.65 | 1.68 | 90500 | 17.9 384 17.8 131 132 6 1746 | 1748
9:11:28 | 2.71 | 256 | 2.62 | 2.68 | 9:04:39 | 3.06 | 1.62 | 1.65| 1.68 | 90505 | 17.8 383 17.8 132 134 7 1748 | 1745
9:11:35 | 273 | 256 | 2.62 | 2.68 | 9:04:40 | 3.04 | 1.62 | 1.65 | 1.68 | 90510 | 17.8 360 17.8 131 134 8 1741 | 1744
9:11:41 271256 262|268 |904:41 | 304 |1.62|165| 1.68| 90515 | 17.8 386 17.7 133 135 9 1743 | 1748
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AN3197 A-1 (fe) msnedeyaantiznliainnsnisenisiivdeda (Check Sheet) luduneaunisduniwaintnu

Wismndasglunisesniuu

Wosuiutoya
Undnee CUT UninaLuns ANMZNTAULN AU
AU | AN
. ! ERAY y y 2z
A1 A" NI Line N9 | M | Fuu Skiver
K381 - LCL | CL | UCL| ®@an - LCL | CL | UCL | @ ansg ) ” v o
34 39 N (A) | Speed(M/Min) | AU | AU 9 Process
(RPM)
R L

9:11:48 | 2.72 | 256 | 262 | 2.68 | 9:04:42 | 3.02| 1.62 | 1.65| 1.68 | 90520 | 17.8 377 17.8 132 | 133 10 1744 | 1740
9:11:563 | 271|256 | 262|268 |9:04:43| 293 | 1.62 | 1.65| 1.68 | 90525 | 17.9 379 17.8 118 | 119 11 1745 1743
9:12:01 | 265|256 | 262|268 |9:04:44 | 284 | 1.62|1.65| 1.68 | 90530 | 17.8 381 17.7 106 | 108 12 1746 | 1748
9:12:06 | 265|256 | 262|268 |9:04:45 | 277 | 1.62 | 1.65| 1.68 | 90535 | 17.9 366 17.8 106 | 109 13 1747 | 1745
9:12:13 | 265|256 | 262|268 |9:04:46 | 2.71|1.62|1.65| 1.68 | 90540 | 17.8 325 17.8 106 | 109 14 1745 | 1743
9:12:19 | 2.67 | 256 | 262 | 2.68 | 9:04:47 | 2.65|1.62|1.65| 1.68 | 90545 | 17.8 379 17.8 101 108 15 1744 | 1746
9:12:26 27 1256|262 |268|904:48 | 2.62|1.62| 1.65| 1.68 | 90550 | 17.9 376 17.8 106 | 108 16 1746 | 1745
9:12:32 | 2.68 | 256 | 2.62 | 2.68 | 9:04:49 26| 162|165 | 1.68| 90555 | 17.8 356 17.8 108 | 109 17 1743 | 1745
9:12:39 | 2.67 | 2.56 | 262 | 2.68 | 9:04:50 | 259 | 1.62 | 1.65| 1.68 | 90600 | 17.8 406 17.7 107 | 108 18 1743 | 1746
9:12:45 | 2.66 | 2.56 | 2.62 | 2.68 | 9:04:51 | 257 | 1.62 | 1.65| 1.68 | 90605 | 17.8 378 17.8 106 | 108 19 1745 | 1747
9:12:52 | 264|256 | 262|268 | 9:04:52 | 255|1.62|1.65]| 1.68 | 90610 | 17.8 381 17.8 106 | 107 20 1745 | 1747
9:12:57 | 266 | 2.56 | 262 | 2.68 | 9:04:53 | 256 | 1.62 | 1.65| 1.68 | 90615 | 17.8 396 17.8 106 | 108 21 1747 | 1747
9:13:05 | 267|256 | 262|268 |9:04:54| 255|1.62|1.65]| 1.68 | 90620 | 17.8 384 17.7 106 | 107 22 1747 | 1746
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a;' ' v ay v < v & o ¢ @
A5 A-1 (B) M5 eTayaan1IelaINNIINT1eNTsiuteya (Check Sheet) Tudunaunisduniwaintdniu

- Y
Womdadelunisesniuu

Wosuiudoya
ntdneie CUT UninaLuns ANMZNTAULN AU
AN | AL
\ . ERAY v » &
A" An QPFAS! Line N9 | NI | FUU Skiver
138" . | LCL| CL |UCL| wan - |LCL| CL |UCL| w381 | ang ‘ Y Y 4
939 39 N (A) | Speed(M/Min) | AU | AU il Process
(RPM)
R L

9:13:11 | 267|256 | 262|268 |9:04:55| 255]1.62|1.65|1.68|90625| 179 393 17.8 106 | 108 23 1745 | 1744
9:13:16 | 2.69 | 256 | 2.62 | 2.68 | 9:04:56 | 256 | 1.62| 1.65 | 1.68 | 90630 | 17.9 348 17.8 107 | 108 24 1747 | 1747
9:13:24 | 271|256 | 262|268 |9:04:57| 255]1.62|1.65| 1.68|90635| 179 379 17.7 106 | 108 25 1743 | 1744
9:13:29 | 271|256 | 262|268 |9:04:58 | 254 | 1.62|1.65| 1.68|90640 | 179 385 17.8 107 | 108 26 1745 | 1745
9:13:36 | 2.68 | 256 | 2.62 | 2.68 | 9:04:59 | 256 | 1.62| 1.65| 1.68 | 90645 | 17.8 380 17.8 106 | 108 27 1745 | 1746
9:13:42 | 2.67 | 256|262 | 268 | 9:05:00| 258 | 1.62|1.65| 1.68 | 90650 | 17.8 375 17.7 106 | 108 28 1745 | 1750
9:13:49 | 268 | 256 | 2.62|2.68|9:05:01 | 263 | 1.62| 1.65| 1.68 | 90655 | 17.8 395 17.8 106 | 107 29 1745 | 1745
9:13:54 | 273|256 | 262|268 | 9:0502| 269 | 162]|1.65|1.68|90700| 179 386 17.7 106 | 108 30 1745 | 1745
9:14:01 271|256 262|268|9:0503| 275]1.62] 165|168 |90705| 17.8 378 17.7 106 | 108 31 1745 | 1745
9:14:08 | 2.64 | 256 | 2.62 | 268 | 9:05:04 | 281 |1.62|1.65|1.68|90710| 17.8 370 17.6 107 | 108 32 1745 | 1745
9:14:14 | 2.69 | 256 | 2.62 | 2.68 | 9:05:05| 287 | 1.62| 1.65| 1.68 | 90715 | 179 369 17.7 108 | 109 33 1748 | 1747
9:14:20 | 2.72 | 256 | 2.62 | 2.68 | 9:05:06 | 2.89 | 1.62 | 1.65| 1.68 | 90720 | 17.8 378 17.7 101 104 34 1744 | 1747
9:14:27 27 1256|262 | 2.68 | 9:05:07 291162|1.65|1.68|90725| 17.8 382 17.7 107 | 109 35 1746 | 1746
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aN3197 A-1 (fe) msnedeyaaniznliainnsnisenisiiudeya (Check Sheet) luduneaunisduniwaintnu

Wisnndaselunisesniuu

Wosuiutoya
ntdneie CUT UMMUNADLUAS ANMZNTAULN AU
AN | AN
. ! ERAY y v 2
A" A" NI Line M | NN | FUU Skiver
K381 - LCL | CL |UCL| wan - LCL | CL | UCL | t@n ansg ) o o o
939 39 N (A) | Speed(M/Min) | AU | AU il Process
(RPM)
R L

9:14:33 | 2.66 | 2.56 | 2.62 | 2.68 | 9:05:08 291162 | 165|168 |90730 | 17.8 377 17.7 108 | 109 36 1743 | 1747
9:14:38 | 2.67 | 2.56 | 2.62 | 2.68 | 9:05:09 291162 | 1.65|1.68|90735| 17.9 387 17.7 108 | 109 37 1746 | 1748
9:14:45 | 271 | 256 | 2.62 | 2.68 | 9:05:10 291162 |1.65|1.68|90740 | 17.8 385 17.6 107 | 109 38 1741 | 1745
9:14:51 | 272|256 | 2.62 | 268 | 9:05:11 | 291 | 1.62| 1.65| 1.68 | 90745 | 17.8 325 17.7 107 | 108 39 1747 | 1746
9:14:58 | 2.73 | 256 | 2.62 | 268 | 9:05:12 | 292 | 1.62 | 1.65| 1.68 | 90750 | 17.8 383 17.7 106 | 108 40 1745 | 1746
9:15:04 217|256 | 262|268 90513 | 292|162 | 1.65| 168 |90755| 179 405 17.7 106 | 108 41 1743 | 1747
9:15:11 | 268 | 256 | 2.62 | 2.68 | 9:05:14 | 292 | 1.62 | 1.65 | 1.68 | 90800 | 17.9 388 17.6 108 | 109 42 1745 | 1744
9:15:16 | 2.66 | 256 | 2.62 | 2.68 | 9:05:15 | 291 | 1.62 | 1.65| 1.68 | 90805 | 17.9 384 17.7 107 | 109 43 1745 | 1744
9:15:23 | 2.66 | 256 | 2.62 | 2.68 | 9:05:16 291162 | 1.65|1.68|90810 | 17.8 363 17.7 106 | 108 44 1747 | 1746
9:15:29 | 264 | 256 | 2.62 | 2.68 | 9:05:17 | 2.89 | 1.62 | 1.65| 1.68 | 90815 | 17.8 386 17.7 106 | 107 45 1744 | 1748
9:15:36 | 2.66 | 256 | 2.62 | 2.68 | 9:05:18 | 2.88 | 1.62 | 1.65 | 1.68 | 90820 | 17.8 390 17.6 108 | 109 46 1745 | 1744
9:15:42 | 2.66 | 256 | 2.62 | 2.68 | 9:05:19 | 2.86 | 1.62 | 1.65 | 1.68 | 90825 | 17.8 366 17.6 108 | 109 a7 1743 | 1743
9:15:48 | 265 | 256 | 2.62 | 2.68 | 9:05:20 | 285 1.62 | 1.65| 1.68 | 90830 | 17.8 373 17.7 108 | 109 48 1747 | 1746
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a;' ' v ay v & v & o ¢ @
A5 A-1 (FiB) M15etayaan1elaINnsnnsenIsiiuteya (Check Sheet) Tudunaunisduniwaintdniu

- Y
Womdadelunisesniuu

Wosuiudoya
Yidnste CUT Yiinsewuns ANZNNIAULN AU
AN | AL
, , 58U y Y
138" T LCL | CL | UCL| wan T LCL | CL |UCL| 3@ | ang aELd Hine ﬂ,,m ﬂf A » Skiver
239 234 (RPI:/\) (A) | SpeedM/Min) | AU | AU éuuj’m Process
R L 1
9:15:54 | 268 | 256 | 2.62 | 2.68 | 9:05:21 | 285 | 1.62 | 1.65| 1.68 | 90835 | 17.8 377 17.7 107 | 108 49 1747 | 1750
9:16:01 | 266 | 256 | 2.62 | 2.68 | 9:05:22 | 286 | 1.62 | 1.65| 1.68 | 90840 | 17.9 409 17.7 107 | 108 50 1743 | 1743
9:16:07 | 2.67 | 2.56 | 2.62 | 2.68 | 9:05:23 | 287 | 1.62 | 1.65| 1.68 | 90845 | 17.8 362 17.6 107 | 108 51 1745 | 1745
9:16:14 | 2.66 | 2.56 | 2.62 | 2.68 | 9:05:24 | 289 | 1.62 | 1.65| 1.68 | 90850 | 17.8 379 17.6 108 | 108 52 1747 | 1747
9:16:19 | 2.67 | 2.56 | 2.62 | 2.68 | 9:05:25 29 1162|165 | 1.68| 90855 | 17.9 372 17.7 107 | 109 53 1745 | 1749
9:16:25 | 268 | 2.56 | 2.62 | 2.68 | 9:05:26 | 2.89 | 1.62 | 1.65| 1.68 | 90900 | 17.8 388 17.7 107 | 109 54 1740 | 1743
9:16:32 | 2.69 | 256 | 2.62 | 2.68 | 9:05:27 | 285 |1.62 | 1.65| 1.68 | 90905 | 17.9 394 17.7 107 | 109 55 1742 | 1743
9:16:37 | 2.68 | 2.56 | 2.62 | 2.68 | 9:05:28 | 2.718 | 1.62 | 1.65 | 1.68 | 90910 | 17.8 366 17.6 108 | 108 56 1745 | 1745
9:16:44 | 265|256 | 262|268 | 9:0529| 269 | 1.62|165| 1.68 | 90915 | 17.9 389 17.7 106 | 108 57 1744 | 1742
9:16:50 | 2.66 | 256 | 2.62 | 2.68 | 9:05:30 | 259 | 1.62 | 1.65| 1.68 | 90920 | 17.8 346 17.7 106 | 108 58 1740 | 1743
9:16:56 | 265|256 | 2.62 | 2.68 | 9:05:31 | 247 | 1.62 | 1.65| 1.68 | 90925 | 17.9 378 17.7 107 | 108 59 1746 | 1747
9:17:02 | 2.66 | 256 | 2.62 | 2.68 | 9:05:32 | 233 | 1.62 | 1.65| 1.68 | 90930 | 17.8 381 17.7 107 | 108 60 1744 | 1744
9:20:34 | 271|256 | 2.62 | 2.68 | 9:05:33 | 2.16 | 1.62 | 1.65 | 1.68 | 90935 | 17.8 370 17.6 106 | 108 61 1743 | 1743
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M13NN A-2 ANTNTOYAATNIEYDIRNNEIREI9UBYA Shrinkage#1 feun1suTulse (¥lgaenunuutens)

SHRINKAGE#1
NO. < £ '
A1ULIIVBIGNNAWABEYIA(M/Min)
1 2 3 4 5 6 7 8 9 1011|1213 (14|15 |16 |17 |18 |19 | 20 | 21 |22 |23 |24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35
M
201201 20|21 | 20 | 20 | 20 | 20 | 20 | 21 | 20 | 20 {21 [ 20 | 20 | 21 |21 [ 20 | 20 | 21 | 21 {21 | 21 |20 | 20 | 21 [ 20 | 21 | 21 |21 |21 |20 | 21| 20 | 21
ax
1 i
i
19120120 (20 (20|19 |20 (20|19 |19 |20 20| 20|20 |20 (20| 20| 20|20 |20 | 20| 20|19 |20 (19 | 20| 19|20 |20 |19 | 20| 19| 20 | 19 | 19
n
M
201 20 1 20 | 20 | 20 | 201 201201 20|20 | 21 |21 |21 | 20| 20 | 20 | 20 | 20 | 20 | 21 | 20 | 21 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 21 | 20 | 20 | 21 | 21 | 21
ax
2 "
i
20120119 120|120 |1 1911912019119 ]|120| 20| 20|20 | 19|19 (19 (19|19 1919|119 |19 |19 |19 |19 |19 |19 |20 |19 |19 | 19| 19| 20 | 19
n
M
20 1 20 1 20 | 20 | 20 | 20 | 20 1 201 201 20| 20| 20 | 20 | 20 | 20 | 20 | 21 | 20 | 20 | 20 | 20 | 21 | 20 | 20 | 20 | 21 | 20 [ 21 | 20 | 20 | 21 | 20 | 21 | 20 | 21
ax
3 "
i
19 119120 (19|19 |19 |1 191191191191 19|19 |19 |19 |19 [ 19|19 19|20 |19 |19 20|19 |19 |19 |19 |19 (20|19 (19|19 | 19| 19| 19 | 19
n
Avera
ge 20120 1 20|20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 [ 20 [ 20 | 20 | 20 | 21 [ 20 | 20 | 20 | 20 [ 21 | 21 | 20 | 20 | 21 | 20 | 20 | 20 | 20 | 21 | 20 | 21 | 20 | 21
Max
Avera
ge 19120120 (20 (20|19 1919|1919 1920|2020 |19 (2020|2020 (20|19 (20|19 |20 (19|19 |19 20|20 | 19| 19|19 |19 | 19| 19
Min
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 1. 0. 0. 0. 0. 1. 1. 0. 1. 1. 0. 0. 0. 1. 1. 0. 1. 1. 1.
Range [ 41 | 39 |44 | 63 | 75 |90 | 80 | 79 [ 80 | 93 | 97 | 85 | 85 | 63 | 67 |64 |05 | 75|76 |84 |84 |01 |54 | 70|07 |14 |91 |81 |87 |17 |26 |94 |43 |09 | 65

97




duLhen)

1

9

U3 A9lsaenuuus

Usu

A9AS

jf Shrinkage#1 #

-3 pN3197eYARN AL URIgNNAIAI19TDIYN

A
ATINN A

1

[N lTe) 0 Oloc O
N < [oe] O|lo - <
[T\ [oe] ~Nlo oo™
ST aN [oe] ©O|loc N
ST [oe] O|loc o
N O [oe] O|loc N O
N O [oe] ©O|loc N
N [oe] 0|l o — O
N~ [oe] Ol o O
N w0 [oe] O|loc O
N < [oe] Ol o O ©
N ™ [oe] Ol o N
\m N N 0 V| o — O
W N [ee} Ol o N M~
N
[ N O [oe] Ol oo N ©
- @
I+ 33
L -m — o (o] 0| o — <
9 =
M NG — o 0|l © o
=z c
= c .
m mu — I~ o0 | o N VO
v @
=) — O [oe] Oloc o
s
= — 00 0| o O
S
[ca — < [oe] Ol o O
— [oe] Ol o N <
— 0 0| o N I~
— O [oe] Ol O O
o) [oe] Ol o N <
[oe] [oe] Ol o N <
N~ [oe] Ol o N O
O 0 0|l o — O
Lo 0 0| o — o
< 0 0| o N <
[\s} 0 0| o N <
[a\ 0 0|l ©
— [ee} Ol o N
: c
o ~ = 5 ¢
on
= o

98



A15197 A-4 ANFINANITNAADINITHBYNLUUVINYI TUTI99INISUIMUEN BIATINIUTDANUATINITADYIITEWININLEN

ad 1 0 1 ‘O’Ul
BrmcReny | oAl FerTVRRR (U )
qlhrfh II1| h . i *‘IA . " n.'_'.. F'I."I [} " F h
I e VA A S Ml VR AN TNl e (LR,
v : -y 1] T I'L-JJ R W
\ , NS
EVNINAN | AL
oo R FHSs eSS sy ge =
B LR R L L L
I 885385833 3838838353939 338398383535 35393939393933935¢<

A15197 A-5 ANTINANITNAABINITAITHBENWUULNETUNY  Tur1991115U 7N I MSI9NUY D AAUATIINITABEITEUININLEY

id 1

WG -
i FOMAVRRR U MTRIGN)

T e b b ma.f'q. YU N N T
AT A A 1 A VA T AN

. UL,
SEGREIY | unA20016
FREARABS LTI A CFEIRZRARERBSE
W P P~ oo 00 Onogn o O 4 o O Od 0N 0N = = oW W W P P o0 00 00O o e
T S S S S R R = = = =
S5353585353553353353353533 S5sS35955393S5S35353335 ¢

99



puit A6 masdeyaanneililumvaneduusazdimesdaumiavassneuunidluriensimdnbinsmudeimun s
NSWAR
Mooney Batch Batch % 4 Line Speed (RPM) : Target 2.62 Kg/@
No. Mooney Mooney ASIVNAFDY .
Range No.(1) No.(2) 18.00 18.50 19.00 19.50 20.00
Cpk 0.20 1.14 0.97 0.45 -0.52
1 4748 | 138-140 417 135-137 | 47.9/48.1 | Average (Kg/f) |  2.67 2.63 2.60 2.57 2.53
sD 0.020 0.016 0.013 0.007 0.019
Cpk 0.01 0.43 1.21 0.85 0.02
2 48-49 129-131 | 48.2/49.1 | 141-143 | 48.1/48.9 | Average (Kg/f) 2.66 2.67 2.63 2.59 2.56
sD 0.024 0.009 0.014 0.010 0.016
Cpk -0.89 -0.96 1.23 1.87 0.26
3 4950 | 117-119 | 49.2/49.0 | 57-59 | 49.4/50.4 | Average (Kg/g) | 2.74 2.74 2.64 2.62 2.59
sD 0.023 0.019 0.011 0.009 0.037
Cpk -1.21 0.32 1.22 1.38 0.17
4 50-51 148-150 50.6 154-156 504 | Average (Kg/f) | 2.74 2.67 2.63 2.60 2.57
sD 0.017 0.015 0.012 0.010 0.009
Cpk 0.31 1.73 0.31 1.73 0.69
5 51-52 5153 | 51.5/51.5 | 157-159 | 52.7/50.4 | Average (Kg/f) 2.73 2.68 2.67 2.62 2.59
sD 0.014 0.011 0.013 0.013 0.007
Cpk -1.83 -0.09 1.08 1.05 0.65
6 52-53 151-153 | 53.7/52.8 | 163-165 | 53.9/52.8 | Average (Kg/f) 2.74 2.68 2.65 2.60 2.58
sD 0.011 0.011 0.010 0.012 0.011
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AN A-7 M1sdeyaaslaniganuiamenuiuaAuvinves eyl

ANAUVTLAVDIBIY LINE SPEED
AUl (M/Min)
47-48 18.57
48-49 19.07
49-50 19.00
50-51 19.15
51-52 19.35
52-53 19.22
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