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Process Capability of Biscuit Tile (Side 10")

LSL Target USL
Process Data — B /W
LsL 248.5 : A Sample Mealh === Overall
Target 249
USI? 249.5 | | B/W Capability
Sample Mean 249.017 | | Cp 0.86
Sample N 3905 CPL 0.88
StDev (Between) 0.00822421 | | CPU_0.83
StDev (Within) 0.194726 | | I Cpk 0.83 I
StDev (B/W) 0.1949 | | Overall Capability
StDev(Overall) 0.216407 | | Pp 0.77
PPL 0.80

| | PPU 0.74

| | Ppk  0.74

| | Cpm 0.77

I I

WSA '2%.7 1240.0.249.3 249.6 249.9
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IV Design 2 *" Fraction Factorial design (nAewan @) Inedsauilsneuanesns 1u1n1es
neuiileadnu 8 (Y,) Wazhinu 10 7 (Y. ANNAT19T 5.9
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lunmeaasuuy 2°' Fraction Factoral design lAnan1IMAsaI(NIANLIN o)

T FLNANAALTBININAADS (RUn Order) AIEAasH 5.10

AN9197 5.10 A1FINUA

(=

F |

2
ﬁdﬁmﬂ’]ﬁ‘ﬂﬂ@’ﬂ\uﬁ’ﬂ\‘iﬁu

ol L

UNNELAURNNIE | RIAUNIS 1laqs ~ Anlsmauduas
NNINAADY NARDY As bk B L .Cali B Y, Y.,

1 1 HIl-0 (TR 1 198.87 248.65

4 2 #1 | 1 | g 1 199107 248.78

6 3 SRR R 19916 248.92

8 4 A+ 1|+ 198.62 248.26

5 5 A ] 1|+ 198.78 248 .41

8 6 TR T R 198.91 248.49

2 7 I R 198.81 248.35

7 8 I T R 199.18 248.85




5.3.2.1 AWIANSELLAIANY 8 U9

Pareto Chart of the Effects
(response is Y(8"), Alpha = .05)

0.3105
Factor Name
D+ A Feeder Setting
B Burnner Modulation
C 2nd Strok Pressure
CH D Firing Temp
A
E e
=
B+
AD+
AB -
T T T ™a T T T
0.00 0.05 0.10 0.15 J = 0-20a7 (.25 0.30 0.35
Effect
Lenth's PSE = 0.0825 " o

9171 5.3 Pareto Chart ugadRAdIaNTIade7iiFaz ANEZIRIAY 8 Ta Tun1snAaaIuLIL

AeddswinynaiEaa (2°° Fractional Factorial Design)

Normal Plot of the Effects
{response.isY(8),-Alpha="05)

29
Effect Type
@ Not Significant
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901 Factor Name
A Feeder Setting
801 B Burnner Modulation
70 C 2nd Strok Pressure
"qé; 60 D Firing Temp
O 50
o 40
o 304
20
104 @
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1-—
-0.3

Lenth's PSE = 0.0825
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gﬂ‘ﬁ 5.4 Normal Probability Plot asnavesilaseiasetuinnsziiiadinu 8 s lunns
NARBILULLARETIwWNnaizea (2° Fractional Factorial Design)
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nsufiasdnu 8 fn (witlaidusy)
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{AnANB3ANAdss (Degree of Freedom — df) LA SaRN AT AR TALAT

AaLlatleudliing Aamnened 5.

5.3.2.2 1u1ANTE

Factor Name

A Feeder Setting
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C 2nd Strok Pressure
D Firing Temp

Term

¢
g v Iwe g

A ARARNAIRIIRITAEE
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Normal Plot of the Effects
(response is Y(10"), Alpha = .05)
9

Effect Type
@ Not Significant
951 B Significant
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80
70
60
50 AR
40- A
301 -
204 .

Percent

104 BD —————t — — - o

T T T
05 04 08" 402/ -0d
f Effect 3 a'%
Lenth's PSE = 0.01875 r )

f ] L
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Residuals Versus the Order of the Data
(responseis Y(8™)
0.3 '

0.2

0.1+

Residual

0.0 /

-0.1+
-0.2+

-0.34

17 .
1 2 3I— 44— 5 6 7 8
.~ Observation Order

317 5.7 neMiannanIInaaaLAlINgn ResidualsVersus the Order of the

dl” 1% Qy
Datal8NuuIANIELLANATU 8 1Y

\HaNAT3uTATn ' Residuals “Versusthe Order ‘of the Data Tugﬂﬁ 5.7

wudn il aniatlnAresiiayadwaniinia puadiifaeAgngs ifleasaindounnAned
Anmouzinanseaebion Nl i Rl RS TR AR AN INWeTL A H (Fail to reject H,)
aglfdnaduaesdeyaniiuinainnimasesatnialinougu NezauitdiAny 0.05

1. naasuANNiutnfvesdeys NannAgulunimasey Ae

v

H, : fiagaiinsuanuauniuing

H, : fayadlFinsuanuauiuing

AntiunmagauANiiulnfvesdieys (Normality test) 1Huansssgiln 5.8
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Probability Plot of RESI Y(8")
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Residuals Versus the Fitted Values
(response is Y(8")
0.3
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o P A o Loy = o Ay A A
anwnuzaesdayaniuiiniin Arsazinansyanadan llgluunuive
dl % A or o dl [~ Yo
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AN91997 5.11 N199LATIZRANNINLLIT99119N1IN AR LLILILARA T NN a e A

(2k'p Fractional Factorial Design) YBITUIANTLLIBIAY 8 19

Analysis of Variance for Y (8”) (coded units)

Source DF Seq SS Adj SS Adj MS F P
Main Effects 1 0.1682 0.1682 0.16820 9.74 0.021
Residual Error 6 0.1036 0.1036 0.01727

Pure Error 6 0.1036 011036 0.01727
Total 7 0.2718

”

A19797 5.12 Effects Laz Coefficients danilaauinnaziliasdiiu 8 Ta

\
\

WU Coded it |
Factorial Fit: Y (8") versusFiring Temp. L4
Term Effect || cg;ef,_. SE,Coef T P
Constant £ |“vo88os | 004646 | 428184 | 0.000
D: Firing Temp -0:290 4° —O.1-;,Zfﬁ_l 0.04646 -3.12 0.021
2z il
fiansnunen Palie (ARMARReY) Tuneed 5.11 wudrdlifies Main
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@m\muﬂmmmmnma‘ﬁum@umnmﬂu e 2. 1 Iﬂﬁlﬂq P= Value 289 Main Effects Nﬁ’?
Winfiy 0.021 "T]\‘]u@ﬁlﬂ’J’T 0.05 LL@@QQW@W@DMW@Z@@U F & ﬂl’TﬁJ’mﬂ’Y]ﬂﬁ'Jﬂqm eﬂ\iﬁN’]Elﬁ’]WﬁJ
| P ) o Ao o ° o

qﬂumiwm@muu MainsEffectsil 512 NHNADHANNIEIE Uk @mmmmvmmmu 8 m LS

\HaWan90 AN By Valle T84 Main Effects 1Wp19197 5:12 agtlua Main Effects il

1 wikih Malin EfféctD 51N P-Valtie 0,024 5n4 0.05 aziiu Aeagulé
37 Firing Temp Snaetnafidedndryseamnansziiosdin g fia
5.3.3.1 2uAnssidiasiu 10 #a
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Residuals Versus the Order of the Data
(response is Y(10"))
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317 5.10 naviia A gk AN ARNA: Residuals Versus the Order of the
24pT% 10 T
b
R
\lefiasninaan: Residuals Versts. the Order of the Data lugifi 5.10
wunldfimnaiinLn@de e JATRTEIANNNEN L HeIRINAuANFNaT
. LY
o o f 1 : - a
ANHULNITNTCANEAIVIEN N FLILLLS Vlﬂ{]l,@ﬁ H, (Fail to reject H,)
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Probability Plot of RESI Y(10")

Normal
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Residuals Versus the Fitted Values
(response is Y(10"))
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AN EsAANaeAY AINKssaw  (Variance  Stability)  @1un9D
m3adaL |5 lnen A INENLAINAINIATERUARSATHAINTE  sendnsAndaumnFnaniy
Ardaulsnauaues IFsansaLLunanes waadlugilin 512 Geununiwnisnszanaliaaei

o o pr Y = o AN A a
@ﬂﬂmzﬂ@QT@H@WLﬂuLLUQIuN ﬂgﬁqgﬂﬂq?ﬂﬁzqqﬂmgw1ﬂﬂﬁﬂLL'L|'1_|°V]LLuuﬂu

a

angiUfl 5.12 dousnAtsdansienianszangsion lilugiluuy agulléon

& = a 1
m@sgfommemmmmmmLLﬂ@ﬂmu

a71lAAINNNININ1INTIREBLAINYNFIBITBILLLIANABY (Model
adequacy checking) 1a3saLLUsRaLIAUAY (BUIANTZITBIATW 10 T1 (Y,) NNmMAaes
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AN9199 5.13 N199LATIZIANNINLLIT99119N1IN AR LLILILARAI T NN a e A

(2k'p Fractional Factorial Design) YBIIUIANTLLIBIAU 10 T

Analysis of Variance for Y (10”) (coded units)

Source DF Seq SS Adj SS Adj MS F P

Main Effects 3 0.423737 | 0.423737 | 0.141246 418.51 0.000

Residual Error 4 0.425087 | 0.001350 | 0.000337

Total 7 0.425087

AN9197 5.14 Effects WAy Coefficients 41951 AIRIANTZITa9511 10 19
LU Coded Unit

Factorial Fit: Y (10") versus'Feeder Settiﬁb, 2nd Stroke Pressu, Firing Temp

Term Effegt /|44 = Coéf SE Coef T P

Constant F r ’2487;589 0.006495 | 38272.74 | 0.000
A: Feeder Setting 0.093 o.d}}g 4 [ 0.006495 7.12 0.002
C: 2" Stroke Pressure A 0157 |2 0079, | 0.006495 12.12 0.000
D: Firing Temp -0.422-1 0211 | 0.006495 | -32.52 0.000

te) =
8 J oy
ol Rt

RanTunAIPValue (MIARLAN 0))  HAI9I9R 548 wudnTifes Main Effects

o 1% !

Ve A v w i & = o S . ' y o
Wil Nasnasied1iianssilasasinagAty dam 2-Way Interactions lidanaatined
dpdnAtyannisgumadnenanlu 5.3.2.1 Taarn P-Value 189 Main Effects dAwinmiy
0.000 B41iR8N3H0 05 Us A4 AAT ANAARLE HANNANNA AINER TeunnaANInlunIg

dyal . 1 & o/ dld 1 o © 1% 1 dil % a’l
nAaBslE Main Effects Btindtiat 151 NRnAetIRTIdATYAeTuIAnsziteaesiny 10 U9

v

waziNaNA)IIAN P-Value-183-Main Effects 1pqimiN 5414, @stlua Main Effects 16Aa%l

1. Wudn Main Effect D fiAn P-Value 0.000 fnndn 0.05 azifi vaglden Firing
Temp fnasesihitdndryderunansziiiaadinu 10 f

2. Wi Main Effect C 5fi1 P-Value 0.000 ndn 0.05 axtiu avagulédn 2
Stroke Pressure HuaatnafitiadnAnseatnansziiesny 10 i

3. WL Main Effect A §ln P-Value 0.002 §nnn 0.05 ezt AeagUlden Feeder

Setting Anaat 9 lladAtyARIUIANTZIIRIAY 10 0
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5.4 uan1sAnlaaniladadnananLlsnauduadlun1snaaaiainy
annmeasduaziiudayaressiulsnatauas Tunimessaiiesfiunednaanilads
NANNNNAABFAILLTNAUAUBINLIN Feeder Setting, Burner Modulation waz 2™ Stroke
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Normal Plot of the Effects
(response is Y(8"), Alpha = .05)
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Pareto Chart of the Effects
(response is Y(10"), Alpha = .05)
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R399 6.3 N133AITIANNLLUIIBIRIN IMAAedLTIwN NN e BaalLLaaasTay (26

Factorial Design) 28911 ANTZLL IR 8 Tia

Analysis of Variance for Y (8”) (coded units)

Source DF Seq SS Adj SS Adj MS F P

Main Effects 2 0.198900 | 0.198900 | 0.099450 45.00 0.001

Residual Error 5 0.011050 | 0.011050 | 0.002210

Lac of Fit 1 0.002450 | 0.002450. | 0.002450 1.14 0.346

Pure Error 4 0.008600 | 0.008600 _0.002150

Total 7 | 0209950 |
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Estimated Effects and‘Coefficients for Y (8" (coded units)
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Term Effect Coéf 4 SE Coef T P
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Probability Plot of RESI Y(10")
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Residuals Versus the Fitted Values
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A13799 6.5 N1396AITRANHNLLIIBIBINMARRLT U ANe BaaLuLAa9TE AL (21

Factorial Design) 18421 anszilladdnu 10 a

Analysis of Variance for Y (10”) (coded units)

Source DF Seq SS Adj SS Adj MS F P

Main Effects 2 0.339050 | 0.339050 | 0.169525 24218 0.000

Residual Error 5 0.003500 | 0.003500 | 0.000700

Lack of Fit 1 0.000200 | 0.000200. | 0.000200 0.24 0.648

Pure Error 4 0.003300 | 0.003800 _»0.000825

Total 7 | 0322550 | *
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Factorial Fit: Y (10") versus 2nd Stroke Pressu, Firing Temp
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Term Eirdet |+ Coet |\ SE Coef T P

Constant - |248473 | 0000354 | 2656283 | 0.000
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D: Firing Temp 03751 01487 480.009354 | -20.04 0.000
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Fractional Factorial Design

Factors: 4 Base Design: 4,8 Resolution: IV

Runs: 8 Replicates: 1 Fraction:
Blocks: 1 Center pts (total): |
Design Generators: D = AB
Alias Structure
| + ABCD
A+ BCD
B + ACD
C + ABD
D + ABC
AB + CD
AC + BD , =
AD + BC 2TV

Design Table (rand n;

- AUEINENINYINg
« ARIAINTUUNIINYAY

148



149

MARNUIN

ANFINNANIINARBNLLLL 2°° Fraction Factorial Design
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Factorial Fit: Y(8") versus A, B, C, D

Term
Cons
A

B

C

D
A*C
B*C

S =
R-Sq

tant
0.125
0.040
0.165
-0.290
-0.070
0.035

0.0494975 S 563 ,
= 99.10% | 2314 \R4Sq(ad 93.69%

Source Seq $SY " -Ad dj MS F P

Main

Effects . 2571 5 0.064275 26.23 0.145

2-Way Interactions - ) 0.006125 2.50 0.408
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Total

dual Error
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Factorial Fit: Y(10”) versus A, B, C, D

Estimated Effects and Coeffi ,- %) (coded units)
Term Effect F ’"-,

Constant

A 0.093
B 0.013
C 0.157
D -0.422
A*B -0.013
A*C -0.017

S = 0.0106066

R-Sg = 99.97% -81%

Source > F P
Main Effects -424 2 106012 942.33 0.024
2-Way Interactions - )C 0.000462 4.11 0.329
Residual Error .0C ( 0.000113
Total g 0.425087 e .
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Factorial Fit: Y(8") versus A, C, D

Term

Constant

A 0.025
C 0.135
D -0.285
A*C -0.025
C*D 0.035
A*C*D 0.055
S = 0.00707107

R-Sq =

Analysis of Variance fo ¥ e \

99.98% 99.83%

Source Y - B/ - A Adj MS F
Main Effects 4 5 0.0667167 1334.33

2-Way Interactions 2 0.003708— 0-003 0.0018500 37.00
3-Way Interactions 1 0.006050  0.00¢ 0.0060500 121.00
Residual Error .. 1 0.000050 -0:000C 0000500
Total £, |

A

2
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P
0.020
0.115
0.058
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Factorial Fit: Y(10") versus A, C, D

Term

Constant

A -0.015
C 0.170
D -0.375
A*C 0.020
A*D 0.025
A*C*D 0.020

S = 0.
R-Sq =

Analysis of Variance fo 0¥ ded’ s \\\

0141421

99.94% -59%

Source Y - B/ - A \\ dj MS F P
Main Effects - 33950 : 0.113167 565.83 0.031

2-Way Interactions - )2 0.001025 5.13 0.298
3-Way Interactions .0C ( 0.000800 4.00 0.295
Residual Error ; - 0.000200 - 0.00C 000200..
Total ' -
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