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AT 4.2 N13UsRUNANTZNLUNINTRY
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F1urndafusiunwiosmilywisaniaiudums |60 @y (Serap = 30 &1, Rework = 10 1#w)

a 1 b Fr Fr
Aunudaidu Scrap = 824 WA / Rework = 30 uinAdu
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]
a 17

¥
- nsagRdaunsatesuarAnAanannEn

1
= v

vl v 1w < vy
fnddawnaadadliun 181909092193 (Process Owner) @4l
fEueynisinie TeiuiagenludiurenisdnereNdautsznausiig o 189en9Tneus
v o = = d@l v a 1 v o A o dl @ A [
wazHEueynind FefuiaTeuludauredanisaieene wazsglismaiudmangdie
wAtAgNuatuayudanan lusunisaatlyaade
o A a [ % A a A a [ % df
- NNIARRBNANITN NIIARAENANTNNIEATIE AT
WamasuuaALad : gliAuwuztiiniminlasesu
nauwaY - FRAudreslasey
ANIN :

[ %

- ARSI UINARTUIT

v a

o a 9 dl o =
- uﬂLm\lW“LINGW@‘LILﬂEI']ﬂ‘LIZdQLLNZQN‘VI'W\TLﬁN

AN TELNNUNARAUH

AAnsfFuiateLNNNATaEndNgAAeT

TWSuau FuRateuduNI9R9LATaAEN9ENS

- NMIAANNINEAZREALR9IAT99Y (Project Charter)

nsANNMEaziaeA1e9lATeN NN UAANNTAIRLTawiadelaTeIL T

¥
=

Wadpnnmaazidanaaslaseswaiaanysnl ashadnaliunisauduaauaasn oL

[

iy Measzidearasinsesuifil



25

v Y dl %
WdalATeu @ﬁﬁtyﬂ’m’NUQNVILLﬂNEI’]\‘I

% [ %

= .
RATIA (Metrics) :
2euamvediasaey - diupdmnaniueiunnsesluegnssains uay

Wefdudnaningiunnsasantloymanauaniuinen

A9TTNW uarAnRINNANAINIIARIILEBN LUl saTussazinan 3 1hau
HNUHNHUATNANIENUNNNTIRY : AALleyrIenauaNann 0.12 % 1 0.04%
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- aniudiayainld nstiuninuazAuanlaelszgne il sunsudifiun]

Each Appraizer vs Standard

# Matched: Appraiser's assessment AcCYo

Aszessment Disagreement

Appraiser # 1/0 Percent (%) # 051
CHARTCHAT z 2333
RACHATH 3 Lo._oo
ADTULE z 23,33
#f 1l/0: Assessments across trials = 1 [
# 0f1l: Assessments across trials = 0 f

# Mixed: Assessments across trials are

Between Appraizers
# Inspected # Matched Percent (%)

# Matched: A1l appraisers' assessments

Al Appraizers v Standard
# Inspected # Matched Percent (%)

# Matched: A1l appraisers' assessments

Yaithin Appraizer

Appraiser # Inspected § Matched Percent (%) 9L_ 0% CI
CHARTCHAT 1z = PE.O0 0 42,8, 24_5)
RACHATHN 1z 11 21.7 § 8l.E, S95_.%8)
ADULE 1=z 11 91,7 f 61.E, 99._.8)

# Matched: Appraiser agrees with him/herself across trials.

Appraiser # Inspected § Matched Percent (%) 95. 0% CI
CHARTCHAT 1z 7 La.a3 [ 27,7, 84.8)
RACHATHN 1z g EE.7 [ =24.3,  S0_.1)
ADULE 1=z 9 FE.0 f 42.8, 94 &)

1z 7 fg.33 ¢ 27,

1z 7 Eg.33 ( B7.

== trials agrees with standard

Pearcent (%) # Mixed Percent i)

a o.a = zE.0
u] oo 1 2_33
u] o.a 1 2.33
standard = 0.

standard = 1.
not identical.

9L.0% CI
57,  84.83)
agres with each other.

9L.0% CI
&7, 84,83}
agres with standard.

NINA 4.6 HANNIAEA Gauge R&R Andayaiiiuntliaunisliulgs

AMNNANITIATIZANLAN

a

1 ¥ v 1
- 1HAAMARAUTUINUT ALY WiTneuAun 1 Slefidusnsaiuaaanntas

14 (58.3%)

= = o @ a e S, o yaad
- WaFsumaunaniuamduase nudndnauaAun 31’]']1@@1’]2@ (73%)

al

v
- wilneuaaewisanaudym luninmane nmaldnuanade (33.33%

50% LaE 33.3%)
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- e fiEusMNTNUATIAR T URIANNAYINTL 58.33%
1 v
- ulefidusiniinewiauaunsaa lfatnagnaedrini 58.33%
dl U (=3 Vo 1 [ ?.'/ £ o dl
anuanls Wiulddadinineuisaiuausiasnisnistiulsluizesnisngaaeng
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Alenanalumen 4.4

B39 4.4 N19LsTiiBAYINAINIDTRITULINS ANAINITLF U9

U - wilnaussaaeerud 1 | winousstaoeeud 2 | wineusstaoeeud 3
EIEET FIITA AT | T L L T T
a739e5e¥ 1| @5raesan 2 | asaesein 1| asmaasan 2 | asansein 1| esaasan 2
1 0 1] 1] 0 0 0 0
2 0 ] i 0 1] 1 1] =
3 1 1 1 1 1 1 1 0 = tnudn
4 0 0 i} 0 0 0 0 1 = gai
) 1 1 1 1 1 1 1
fi 1 1 1 1 1 1 1
7 0 1 1] 0 0 0 0
a 1 1 1 1 1 1 1
2] 0 1] 1] 0 0 1 1
10 0 1] 1] 0 0 0 0
11 1 1 1 1 1 1 1
12 1 1 1 1 1 1 1

andayainld MnstiuninuazAunlaelsygns ldhlsunsudtdum wanls
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Within Appraiser

Appraiser # Inspected # Matched Percent (%) QL.0% CI
CHARTCHAT 1z 11 21.7 { &1.5, 5959.8)
BACHATN 1z 12 loo0.0 ¢ ?7.%2, 100.0)
ADULE 1z 11 91.7 § &81.5, 99.8)

f Matched: Appraiser agrees with hims/herself across trials.

Each Appraizer vs Standard

Arpraiser § Inspected # Matched Percent (%) 9L 0% CI
CHARTCHAT 1z 11 21.7 el &k, 29.8)
PACHATN 1z 1z lao0.a ¢ 77.%, 100.0)
ADULE 1z 10 23,3 ( El.&, 327.3)

Assessment Disagreement

f Mixed: Assessments across trials are not identical.

Between Appraisers
# Inspected # Matched Percent (%) SLE_ 0% CI
1z = YE.O0 f 4.8, 94 5)
# Matched: All appraisers' assessments agree with esach other.

All Appraizers ws Standard
f Inspected # Matched Percent (%) 9L_0% CI
1z 3 7E.0 { 4Z.8, S94_E)
f Matched: A11 appraisers' assessments agree with standard.

# Matched: Appraiser's assessment across trials agrees with standard

Appraiser f 1l/0 Percent (%) #f 0751 Percent(%) # Mixed Percenti(%)
CHARTCHAT u] oo u] o.o 1 2.3
PACHATHN o o.a u] o.a u] o.a
ADULE 1 157 u] o.a 1 2.3

# 1l/0: Assessments across trials = 1 f standard = 0.

f 0f1l: Assessments across trials = 0 f standard = 1.

WA 4.7 HANNIIATIET Gauge R&R andayaiiluniudanistiuigs

a

NANITILATIZTUAINTENALTH WL
- HARMAdAUTUINUTWALNTY WafiFuAnsiuiuATILINATIAWNTL

91.7%, 100% Lag 91.7%

WalFauaunaiuaANitluase 91.7%, 100% WAL 83.3%

oy lunng aeaaldwiena@eviniu 0%, 0% Uas 16.7%

1 v
e FIEUAN NN UAFIARNTITURIANN AN Y 75%

wafidusnrineuisaiuaunsalaetnagnieawindu 75%
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4.3 N13UAZUNNANG) (A - Analyze)

[ %

nnlszasfresdunaunisiamzimaims lfuninisliuneanvinsnmitues

ey
Anmeflsvnanllsng 3 dumanlsun nsAnmIUss@ninInaag

nazuauNIey o taqify nisnvuadhusnglunisdfulse waznisdnensaulssiv
NITUIUNNT

1. Aneisc@nEninaeanszuaunigyinenu o faqiii
. - p
nolseasArasiuneuiliiine

- WsTALANININIBINsELUNITIAqidegNsrAuAmuN WY le

- M linsudnseAuANINReuNIsLFULNeE MR NsEALEN Fnuawinle

ANTANUIIUNIZALTNHNT ANLITUANNANUIUN AR T LN NFRINNL LUy

TanaiANARSUTTLNNIaS 1 A1ulan1a (Defect per Million Opportunity - DPMO) ASANNNT

DPMO = Defect Counted / ( Unit Counted x Defect Opportunity) x 10°

a8l Defect A TaLNNID

Unit A8 A UIUTUINY
. A a % 1 dj Qg/
Defect Opportunity A2 laN1ANATALNNIS 1NN T WY

d! o Y o dgl
Tag 1NN TnATUINL LA AT

DPMO =60 /(49,283 x 1) x 10°
= 0.0012 * 1,000,000 = 1,220
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SeALENNN W T1Aq1Tl avAnagi 3.03 Sigma — Short term  (NMIATUIUITALIEN

11 AINAT DPMO 8NAIAINAT N Six Sigma Conversion Table WARSUNNAKWIN N.) LAY
. dl [ a Yo dl a

1.53 Sigma — Long term (LUANRINTEAU TNNN W Long term azldfumnuusdsuninnain

11AeN1Ue NEUANNATNNITIAAALARAULBIATTNNANNN AL 1.5 Sigma)

2. nuualunnelunislFudles
WhunneTunieUiulgsnesiagesnuagi 6 Sigma MuN8De 9241 DPMO =3

(él’}\ia\‘]@’m Six Sigma Conversion Table)

v
o

WawBeumauatmsnaiuan ol tlaqeiu Asil
A1 0 11aq17 Short term (Short term DPMO)= 1,220

111919418 (Goal DPMO) = 3

| A
ANANgATILALN LG (Entitlement DPMO) = 544

=
N
AN DU ﬂ@ 4 Long Term (Long term DPMO : Overall) = 63,008

ANiRERA lENN1IARe LANYF g u uihunnenaeliuansngainilaqiii
A o v

1 N o o o 1 ac a 2
AINHUELRAN ﬂ.l‘Vi?‘ﬂhl Immﬁ@mgmgm IneIfRag NGENEN gm N

L a

ﬁ)le

Ho : Base line DPMO =3
Ha : Base line DPMO > 3
Tunisaunlpalilsunsuiitiunyd  @eanvnaaeudayauuy One Proportion

wAAS NN 4.8

Test and Cl for One Proportion
Test of p = 0.000003 ws p > 0.000003

Sample X N Sample p 95.0% Lower Bound Z-Value P-Value
1 60 49253 0.001217 0.000959 155.86 0.000

nni 4.8 mawmmu%gmmu One Proportion
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AMNHANTNAKAL P Value = 0.000 9UaEN21 0.05 m;ﬂmmmmmmﬂwm
Ho wdAdIme189lATNNUR ANNLANANNRENaUTIA3e ALANUINNART I UNNTRS B

1laq1u

3. ﬁﬂ‘]ﬂ’r’}ﬁfJLLﬂﬁ‘ﬁuﬂﬁ‘zuquﬂ’ﬁ L UUINNNNIALTERIT U

hALIt- Y ari

| v Relationship | |Test of Association |

Potential vital (s} |

dl o a =2 o ¥
AN 4.9 LU NNIIANHINIUNNIANEIALL TAUNTZUAUNNS

- xy Process Map

o

{9 1A4RIIN x y Process Map IuludunauiEnsiuaain1sAnssiaulssi
= %’/ o o d”
naztnung tneddunenlunisinfian
1) WAnUAIduReUIBINIZLIUNIG
2) MUUAAANHEAIATYNABINITANNIELIUNNT (Product y(s) : Vital

Product Characteristics)

3.) nvuARaLLsFUNTZLUN1INANATY (Process x(s) : Vital Process Parameter)

x y Process Map 989N9212UN174519819  (NTzLnun1snlualnamnsesiailomn

NNLINNUANENN) hanalinInwd 4.10
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Product p(sh
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- AU aIRNTU
- "TAmaEsTIL AL
- ANTIEATTHEL LW
- @R aIRNTU
- AEnswafitu
Product ps) Product p(s)
- g - Sidewall finw Product y(z)
aLidiuaufiniu 4 itwmeau 4 - ‘Lifianwszeig
b - LifEanArETE AT Tuu Sidewall

- | Aoy Sidewall
®—>| whnuauAtTuiu —h-l y Sidewall » Z6 Sidewall

Process x(s) Process 4(5) Process x(5)

- Turn up bladder sleeve - qUs o Sidewall - Grumauasi S
- ALEraa Sidewall - SamE
- Asra Sidewall BT IR ]
- AATIEUSINTITHAELL - ST oI E
- anyuay Sidewall - M e

- @nwway Cylinder
- mrnSauas Drum

AN 4.10 x y Process Map PRINTLLIUNTATINEN

- FMEA (Failure Mode and Effect Analysis)
U o v dl A dl 1 d” o o [ o o o %
I’d"ﬁﬂiéﬂ‘ﬂm?’ﬂﬂmﬂ FMEA W1\ LL@Z"’Qﬂ@WﬂUﬁfJ’]N’&’]ﬂﬂ&m@QMQLLﬂ?ﬁ]u Iﬂﬂ

AWITWAT RPN (Risk Priority Number) A1 RPN HA8n17ATUI 4R

RPN =Sev x Occ x Det
Ine

Sev (Severity) A8 AMNTHLINTEITTEYIN
A dl a
Occ (Occurrence) AB AIND LLNITLNA
. 2 o
Det (Detection) A8 N19RT9A]LLIeY11
dla.l a 1 dl a [
9’]'1?’1\7‘1/]@'1\7@\1@'1ﬂ'ﬂ’]Nﬁ;uLL?ﬂ‘ﬂﬂ\?ﬂﬁyﬁq, m*mnslumﬁ‘mm LLASNITATIARL

Ty uaasluning 4.11
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dl 1
fuALnisAatiomn

! ¥
ANUINILANENN WaNAINHANTWIeIFAaTn THALedAITA FUI9104 Sidewall UAZNITATIY

1
a

geasniine . udsianudAnyluansudaun

- n3dezynAlE38N19 Multi-Vari

2 o % sl . . dl a 6 o dl 4 1 =3
gt I szgnsl438n19 Multi-Vari 1iveawnszsisiaulsaeliun avudal

N1370 Sidewall, us9AUlUNTIA Sidewall WazgLIs19U94 Sidewall

1ALNINTAANLLLNITNARE

Chart L&A 11NN 4.14

AN 4.5 HANITNAASS Multi-Vari

NANNTNARBILAAS IUAT19T 4.5 Multi-Vari

Pressure

AW 4.14 N199LATITY Multi-Vari

Contour1

n5ai Contour! | Speed (rpm) | Pressure (psi)| wasiduduSndnmiunmsas
1 Flat an 10 20
2 Flat an an n
3 Flat 70 10 10
4 Flat 70 an 20
5 Curve an 10 a0
B Curve an an 10
7 Curve 70 10 a0
a8 Curve 70 an 30
Multi-Vari Chart for % Blown Side by Contour1 - Pressure
Speed
- v
05 — C
& 2
04 —
b
% 0.3 — jf
c o
= -
L A R D 7
o 0.2 — T ’
= Ty
0.1 — f,’/
’d
0.0 —
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g v X
T9L31ANIDATUNAAINANT AR
o = o a dl . ] V a

- U39AUlUNNTIA (Pressure) : WINALIUNTTALLLIN 2 (30 psi) danalifiiia

NARS I UNNIITaNduNAWIUNTIALLLA 1 (10 psi)
& ~ = ~ ~ , o a

- A5 lUNNT3A (Speed) : AMNIFAIUNTTALLLIA 1 (90 rpm)  damalifiim
NARAUITLNNIRIEaaNINANNIE IUNTTALLLIA 2 (70 rpm)

- 91419989 Sidewall (Contour) : §1/$19%99 Sidewall UL 1 (Flat Sidewall) #4964

TAAALARADSTLINNIDITRENINF1I3199949 Sidewall WL 2 (Curve Sidewall)

ANNHANINARDY Multi Vari 191031 Sidewall WLLA 1 ANILLLN 2 A7N3514191

AWNINAALLANKAF N AHWANFANNTENT1NFUIN Sidewall WULFHLILATULILITAY

NA 4.15 911379 Sidewall uULITAI (Curve Contour)

N

NN 4.16 31474 Sidewall WiILIFeIL (Flat Contour)

v v v v v
ANNUUNININAABITINNA 5 AT TaelUuAATATINARTIUNA 10 141 [UIU

NARAUTTUNNTAIUAAS T UANT199 4.6
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FIN399 4.6 ATUIUHARADFLNWIBIAINNINAABIZLN Sidewall WULIGEUUAZULILITAS

. GILTU MR STELTUNNG 82
FISUT
Flat Contour |Curve Contour
1 1 2
2 0 3
3 0 1
4 1 2
) 0 1

[ %

N o a o dgl
NIRUNTUUAANNAFIUANY

&9

Ho : Flat Contour = Curve Contour

(Sidewall wUUF8UTHNALRAA T UNNTDUAAUTY Sidewall kUL TAS)

Ha : Flat Contour # Curve Contour

(Sidewall uuLFaUlRHANAAA DS TUNNIBIUANFANNAUAL Sidewall uunTHq)
Tunnsarwanlaelisunsudtiun ennaaeudeyaluy Two Proportion U&AY

TN i 4.17

Test and Cl for Two Proportions

Sample X H Sample p
1 Z 50 0.040000
2 9 50 0.180000

Difference = p (1) - p (2)

Estimate for difference: -0.14

95% CI for difference: (-0.259542, -0.02045583)

Test for difference = 0 (wvs not = 0): Z = -2.30 P-Value = 0,022

AN 4.17 mmmmu%gmmu Two Proportion

AINEANIINAALY P Value = 0.022 Tarfpendn 0.05 agUlddnanannsnlfias
Ho wamdn Sidewall LUUTAY waNF9a1N Sidewall UULEILAENIUAAS
wananil  Udayanlinidarin Boxplot WNBAAINNUANGNNTZUINNGLINU0

Sidewall LULTAY WAZULLESY AR IUAINA 4.18
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Boxplot of Flat Contour, Curve Contour

0.30

0.25

0.20

0.15+

Data

0.10+

0.051 GB/

0.00

Flat Contour Curve Contour

NINT 4.18 Boxplot Lanstayailafidiusuanineiunnsed 984 Sidewall FauuazlAg

NN 418 awn3nagllAdn  Sidewall wuvFHUAINAlTAANARA DI

UNNFBIHRENINZLUFI9284 Sidewall WLILITAS

- ke Simple Regression L‘ﬁ@mmmzﬁ”mﬁuﬁrﬁ‘wdwmmmmﬁmmm Sidewall

(Ine/14A1 Mooney Viscosity lusaunuaasanumiiien) duidefifuiuanimgiunnsas
Tnenstirdeyaiin Tnadensianansusiadyman  Inaduiindeyadiu
7YUINAN Mooney Viscosity ﬁ"‘uLﬂ@ﬁiéﬁuﬁmamﬁmﬁunwémmﬂﬁmmmqmuﬁ'LLﬁmmq

Tayauanlunieng 4.7

A197991 4.7 A1 Mooney Viscosity uazitlasidusuansnsiunniasainiloyvansuauiuia

213
Gioume | Mooney % Blown

” Yiscosity oYY
1 28.3 0.1

2 23.2 0.03
3 29.4 0.14
4 23.4 0.15
5 32 0.18
G 341 0.34
7 341 0.5
d 34.5 0.7
9 35 0.4
10 35 068
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antayandl aunsnmANduAutszndnsdaudlsisaaclugilannis

AMIAANARS IHAININT 4.19

Fitted Line Plot
% Blown SW = - 2.070 + 0.07467 Mooney Viscosity

0.7 - S 0122661
L R-5q 75.9%
R-5q(adi) 72.9%

0.6 +

0.5+

0.4+

% Blown SW

Mooney Viscosity

A9 4.19 @NNNT Regression 2419719 Mooney Viscosity futLafidusnansinaiunngas

Percent

Frequency

Residual Plot W&A9 11NN 4.20

Residual Plots for % Blown SW

Normal Probability Plot of the Residuals Residuals Versus the Fitted Values
99 0.2 .
a0 .
— 0.1
m
50 2 *
% 00 s .
o .
10 Bl
1 * b .
030 -0.15 0.00 0.15 0.30 0.00 .15 0.30 0.45 050
Residual Fitted Value
Histogram of the Residuals Residuals Versus the Order of the Data
3 0.2
5 _ 0.1
SN
'g 0.0 A
1 4 S
'0.1'
-0.15 -0.10 005 000 005 010 045 0.20 1 2 3 4 5 & 7 8 9 10
Residual Observation Order

AW 4.20 Residual Plot 199taf i usnamn ndsiunngas
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AINNNT 4.20 Residual Plot WAANNNINAABLAMNNYNGBBTaYS andayad
Y C = ) a 9 = = o = =
Twudndayaiaoudulng  deyaddasy wasiimnuduulsasilugilaasaaud

= 1
LADYTNINLBIAIAIN LT U

ANN"9 Regression LAZN139ATERAMNLLUIMUIEMINsILa ST WANA A U

LNWIBINUAT Mooney viscosity WaASLUNINT 4.21

Regression Analysis: % Blown SW versus Mooney Viscosity

The regression equation is
% Blowm 3W = - Z.070 + 0.07467 Mooney Viscosity

§ = 0.122661 R-3q = 75.9% R-Sq(adi) = 72.9%

Arnalysis of Variance

433 ok} F P
0.379245 0.379245% 25.2Z1 0.001
0.120365 0.015046
0.493610

Jource IF
Regreszssion 1
Error g
Total El

NIWA 4.21 ANNTT Regression LAZN139LATIZHAMNNLLITL T

!
a

1a1u9n Mann1saenana lun1n el e S UANA A U UNNTBINAT  R-Sq

(adj) WU 72.9% (Wefidusnaninusiunnsailunaain Mooney Viscosity 5a2ias 72.9)

- NNTRANKLLNNINAAEY NE3LANZHAENNTIA Sidewall
Tun193m Sidewall Heaulsinandawanesiauls 3dulal495nseaniuunig
a 6 o/ dl dl ¥ o 1 ¥ 1
naaedlunsmsziiulsiinendeas Aautlssing o
Drum Speed ¥HNED9 ANIEA TN UIBY Drum Hudaenily rpm
. = o ° <o g )
DWELL Time #1809 19811Un1550E1 1 anfinuue duidaenilu sec.
. = o = . = 1 | .
Stitcher pressure YNNI uAUlUN9IA Sidewall Aniidaenily psi

Stitcher Speed ¥NN2TN ANNIFAUNTTA Sidewall Hutdaziilu rpm
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116un 2" Factorial Design (4 fauds 2 szAv)lnefinig

108 lUNITNABAILFARZATY  NINTHARATIAY 10 WL AMUIUHARS I LNNID

AAANNNNIATIRAALAEANELANAINANARUNTZLIUNNTAL N'Zﬂﬂ’]?“ﬂ@ﬂ‘ﬂﬂ“’]’]ﬂﬂ’]ﬁ‘%@@@\ﬂﬂ@

a aa = . dl
WATIZIIENNTIA Sidewall UARAITUANTIIN 4.8

AN 4.8 NANIINAAAINDIATIZIANNTTA Sidewall

afa# | Drum speed | DWELL time | Stitcher pressure | Stitcher speed | iasifusdniadmiunmsa
1 50 049 20 40 20
2 50 049 20 30 60
3 a0 049 40 40 a0
4 50 049 40 30 70
5 50 25 20 40 20
3] 50 25 20 30 40
7 50 25 40 40 a0
8 a0 25 40 30 a0
9 a0 049 20 40 40
10 a0 049 20 30 G0
11 a0 049 40 40 G0
12 a0 049 40 30 70
13 a0 25 20 40 a0
14 a0 25 20 30 S0
15 a0 25 40 40 40
16 a0 25 40 30 G0
17 70 1.7 30 B0 0
18 70 1.7 30 B0 10
19 70 1.7 20 B0 0

NARINNITILATIZITNNGTA Sidewall T8l FULLNINARRIULL Factorial 1ol

TUsunsuatiuny uanalunIng 4.22
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Factorial Fit: nludidunndna varsus Drum speed, DWELL time, ...

Estimated Effects and Coefficients for wladiEuduiafudfunwias (coded

units)
Term Effect Coef 3E Coet T F
Constant 46, 55 1.443 J2.48 0.001
Drum speed 8.75 4. 38 1.443 3.03 0.094
DWELL time -13.75 -6.87 1.443 -4.76 0.041
3titcher pressure 13.75 &.58 1.443 4.76 0.041
Stitcher speed 21.25 10.63 1.443 7.36 0.018
Drum speed*DWELL time 1.25 0.63 1.443 0.43 0,707
Drum speed¥3titcher pressure -1.25 -0.63 1.443 -0.43 0.707
Drum speed¥3titcher speed -3.75 -1l.388 1.443 -1.30 0.324
DIWELL time*3titcher pressure -3.75 -1.88 1,443 -1.30 0.324
DWELL time*3titcher speed -1.25 -0.63 1.443 -0.43 0.707
Stitcher pressure*ititcher speed -3.75 -1l.388 1.443 -1.30 0.324
Drum speed*DWELL time®* 1.25 0.a3 1.443 0.43 0.707
Stitcher pressure
Drum speed¥DWELL time*3titcher speed 3.75 1.88 1.443 1.30 0,324
Drum speed*3titcher pressure® 1.25 0.62 1.443 0.43 0.707
Stitcher speed
DWELL time*3titcher pressure® 3.75 1.87 1,443 1.30 0.324
dtitcher speed
Drum speed*DWELL time¥® -1.25 -0.62 1.443 -0.43 0.707
Sdtitcher pressure*ititcher speed
Ct Pt -43%. 54 3.632 -11.99 0.007

§ = 5.77350 R-3gq = 99.24% RE-Sqladj) = 93.18%

DNA 4.22 NFAATITIIBNNTTA Sidewall AREIFALLIL Factorial

ANUANIA R-Sq (adj) = 93.18 , P-value 28963413 Drum speed NANNINNGT
0.05 @71 P-value 189AQLLT DWELL Time, Stitcher pressure Wae Stitcher speed HAntas
N1 0.05

9 o KR

14uas 189 NN3ARF9LLS Drum speed 88N (AN P Value 111N37 0.05 — ludana

pallafIEUANANATIITUNNTEY) LATNINI9IATZ VN wAAS NN 4.23
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Factorial Fit: nladviunmana versus DWELL time, Stitcher pressur, ...

Eztimated Effects and Coefficients for wlafEwasiaimhunwias (coded

units)
Tern Effect Coef &5E Coef T P
Constant 46, 55 1.797% 26,09 0.000
DWELL time -13.75 -6.87 1.797%  -3.83 0.003
Stitcher pressure 13.75 6.87 1.797 3.83 0.003
Gtitcher speed 21,25 10,63 1.737 5.91 0.000
DWELL time*3titcher pressure -3.75 -1.87 1.797 -1.04 0,321
DWELL time¥3titcher speed -1.24 -0.62 1.797% -0.35 0.735
dtitcher pressure®ititcher speed -3.75 -1.88 1.797 -1.04 0,321
DWELL time*5titcher pressure® 3.75 1.87 1.797 l1.04 0.321
Jtitcher speed
Ct Pt -43, 54 4,522 -9.63 0,000

5 = 7.18795 R-Sq = 94.13% R-Sgladi) = §9.43%

A9 4.23 N139AINZFIBN9TA Sidewall AILFIULIL Factorial UAIFARILLT Drum Speed

ANUATIE WG A1 R-Sq (ad)) TIANWINAL 89.43% A1 P-value Te3fauLlsvasny
HAaandn 0.05 Z\i’]&lﬁﬂﬁqﬂiﬁ’i’] DWELL Time , Stitcher Pressure LLAZ Sitcher Speed
AanasallafifuANanAuALNNIaY

AN P-value 789 AYNANTUTIEUINFRUL96NG 7 HATNANGN 0.05 amnsnagy

1697 TaH Interaction 3T1d19MULIF5N4

Residual Plot &A9 11N INA 4.24
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Residual Plots for 1iasiduauiasairiunnsayg

Normal Probability Plot of the Residuals Residuals Versus the Fitted Values
eE 10 .
=04 _ 54 ¢ . . . %
= o=}
§ 50 'E 0 = L
g ) i
= = ) * * * . .
104 A
1 . . . . . -1o-8 : d :
-10 -5 ] 5 10 ] 15 a0 45 &0
Residual Fitted Value
Histogram of the Residuals Residuals Versus the Order of the Data
S 10_
4.8 1

3.6

o - /\/L\/ ' ‘/\

Frequency
Residual
(=]

0.0 (i_r__ . . . __T_iw ~101

-10 -5 0 5 10 12 14 16 18
Residual Observation Order

NN 4.24 Residual Plot URIHARI T LNNTDS

AINNNT 4.24 Residual Plot WAANNNINAABLAMNNYNADIIBTaYA andoyad

a

Y L = o a v aa ~ o A N o=
VL@WU’JW@H@NMWNLﬂuﬂﬂm ﬂ@Nﬂ@N@@ﬁ\zLLﬂzﬂﬂ"J’]NNuLLﬂ?ﬂQVIIuEﬂm@Qﬂ"J’]NNL@ﬂﬂﬁ\ﬂqw

ABIAIAINH LT T

a '8 acl = . dl
N193LAIZHANLLTUTINTBIIBN93A Sidewall LAASLUNINA 4.25

dnalysis of Variance for wdasiEuwdedafimdunwias (coded units)

Source DF Gedq 35 Adjy 55 adjy M3 F P
Main Effects 3 3315.75 3318.75 1loe.25 21.41 0.000
Z-Way Interactions 3 1158.75 118.75 39.58 n.77 0,539
3-Way Interactions 1 oB.25 SB.Z25 2B.Z25 1.09 0,321
Curvature 1 4789.58 47589.58 4789.53 92.70 0.000
Residual Error 10 516,67 516.67 51.67
Pure Error 10 516.67 516,67 51.67
Total 1l §500.00

dl a g ac =l .
NINN 4.25 N199LATNZYANNLLTUIIUTRNIENN9TA Sidewall
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HAaRIUNNIIATIEANN L s 39U ol

P-value 784 Main effect < 0.05 anunsnagUlén Fhuseanaiinasie
\wesdurnaniuaiunnIad

P-value 284 2-Way Interaction , 3-Way Interaction > 0.05 @ﬂwﬂﬁ‘ﬂ@ﬁ;ﬂiﬁd’] Y
Interaction 3EUINNAMLUIABIAT WAT FAULLITAINGA

P-value Curvature <0.05 mmmmgﬂé’dﬂﬁﬁmmwmﬁf;LLﬂiﬁwmmLLﬁimﬁq

(Center point) Nuasailefidiusuaninmiunnsas aunisildaziadudulie

NN9AIE AN ANTIaNN57A Sidewall AULaFIFUAMARA TUSTLNNIRILARS 1

AW 4.26

Eztimated Coefficients for wafifudefafimdfunwsas using data in uncoded

urits
Tern Coef
Constant -58.6875
DWELL time 21.3750
ititcher pressure Z2.584375
dtitcher speed 1.47656
DWELL time*3titcher pressure -0, 837500
DWELL time*3titcher speed -0.390625
dtitcher prezssure*3titcher speed -0.0292969
DWELL time*3titcher pressure¥® 0.0117158
dtitcher speed
Ct Pt -43. 5417

AN 4.26 N1ILATIEFANUTLANTADNN59A Sidewall AT FUFHANATUTUANI D

AMNUANIINANDY LINAWNIDIAANNT Y = -59.69 +21.88X, +2.84X, + 1.48X,
e

Y = wefdusuaninsiunnias

X, = DWELL Time fuiuaenilil sec.

. = o = . = ' @ .
X, = Stitcher pressure UNEIDN WAL IUN1TIA Sidewall Hvidaenily psi
X

. = Stitcher Speed MuNANN AN TUNTIA Sidewall Avitiaiilis rpm



