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DOE in JMP(2) : Classical Design

Xt 20193 5E&)0f 0/0f O|H 2O M= A A= (DOE : Design of Experiment) )\|E|X HR =,
Classical DesignOfl CHdl B ERSLCH YEtH oz EREl= A8 A= ol Ot 71X SFO| tis IMPO|M =
CIaSS|caI Design EE+& Textbook DesignO|2t &&= O,

S M 7H|(Screen|ng Design, Full Factorial DeS|gn Response Surface Design)0fl Ciot JMP 282 B R &L

A& 0| d7|(Design) : DOE Platform

A Classical

|Sif‘t through many factors to find the few that have the
most effect.
Find the best response allowing quadratic effects

£ | Screening Design

DOE | Analyze Graph Tocls Add-Ins View Window Help
"""" ﬁ |Resp0nse Surface Design|

g Custorn Design LB || | Lenl {curvature),
& Augment Design @3 | Full Factorial Design |Generate e_lll possible combinations of the specified
factorsettings.
R ' ,:_f\_\ | Mixture Design |Optimize a recipe for a mixture of several ingredients.
Classical » |@ Screening Design

yzil

Taguchi Arrays

|Make inner and outer arrays from signal and noise

=Ry
LICE

Design Diagnostics *| | Response Surface Design factors.
Consumer Studies 4 i i
. # | Full Factorial Design HMEX™ A7
Special Purpose YA | Mixture Design -
XIS i S QOI0|M FHE 2 =L e 7§ KOs HETLCH
i {3 | Taguchi Arrays

HEHohs =8| 24T HEst EE2 HEE
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Screening Design : 0| H| 1

1. HEX| Y= a2 (Yield)O| L(YLH
2 =T HFEH QAXIE 4 7 A
Design 2oz A A E st

)\-l | g_ﬁ\_'c'sd o|x|. k|| 7H

O 1 |_
’é% | Cish Screening
Kb otCha 7HE.

E
=

=
AN

o

2. DOE / Classical / Screening®l S0{7tA] Of2f{et 20|
1) 23 X| vo| 0|52 Y35t Goald| M Maximize 1EH
2) Factor Paneloﬂ*‘l

ol A B}C}.

[= R R
H

-Add N Factors0fl 3 &3 £, Continuous 2 &%t F
-CFAl Add N FactorsOll 4 23 =, Categorical®f A 2 LevelZ M EHSHCE,

~IScreening Design
< Responses

|Add Response 'HRemove”Number of Responses... |

Response Name Goal Lower Limit Upper Limit Importance
O O e | [ [

4 Factors

|ContinuousHDiscrete Numeric 'HCategoricaI 'HRemove‘Add N Factors | 1

Name Role Values

B Continuous -1 1

) Continuous -1 1

€ Continuous -1 1

thyq Categorical L1 L2

thys Categorical L1 L2

s Categorical L1 L2

x7 Cateqorical L1 L2
* oAt Mol X = ZQOHK| YALL 0|0|5r FEYHOo R TEtL|= NXo| Ny ZUtE
CHe RIHEP fr A7 FRE KOCE O E S0 2QAF 2 28-S F 20| m2A|7|H
Si&t =7} 30 EI 1, 3QK e AHZ0| F 2ot wEEAHL 291K WS 20| CHE 221X}
w3 A0 WEE|H S| =Tt 47 ELE
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3. Specify FactorsO| A ContinueE 235t F 7HX| FH| A3 Type &
StLtS A E4BOf oLt

Choose Screening Type

® Choose from a list of fractional factorial designs

O Construct a main effects screening design
Choose Screening Type'0|A{ fractional factorial design(2& 29! HiX|&)S
A" AOIX|, =& 20PH2 ScreeningdtE 82 & AQXIE MESH
Z|= O, BHF fractional factorial designe *.JE—.“OPQ‘iEfDq Of2f et &0l Design
ListOll A & A& 2= Block Size ¥ 3l& £ (Resolution)* 52 12510 A

HHEH.S Z4 XS} 0fOF SHC},

Design List

Mumber Block

Choose a design by clicking on its row in the list.

Resolution

Jrractional Factorial
Fractional Factorial
Fractional Factorial
Fractional Factorial
Fractional Factorial
Fractional Factorial
Fractional Factorial
Fractional Factorial
Fractional Factorial
Fractional Factorial
Fractional Factorial
Fractional Factorial

Of Runs Size Design Type - what is estimable
8 Fractional Factorial 3 - Main Effects Only
12 Plackett-Burman 3 - Main Effects Only

4 - Some 2-factor interactions

4 - Some 2-factor interactions
4 - Some 2-factor interactions
4 - Some 2-factor interactions
4 - Some 2-factor interactions
4 - Some 2-factor interactions
4 - Some 2-factor interactions
4 - Some 2-factor interactions
4 - Some 2-factor interactions
5+ - All 2-factor interactions

5+ - All 2-factor interactions

5+ - All 2-factor interactions




Screening Design : 0| H| 1

4. 162 A% RunZ 7}Z! Fractional Factorial& M ESD ‘Continue'E 6. 2A d= ofn o F0f 1 Z1tE 24517 °|6HA1E/
S2/5i0, ofafe 20| Ad AMAUES o), A U U2 U y3) Z3HOINE Vield) =8l 5, U A Table panciolA|
OlE2 HNSA =T o|-E|-|9} 20| Q231 ‘Make Table' S 22I8}H ModelS 2&StH L Of= Analyze / Fit Model AsisE Ao} = QlBiC}
Output Options ~ Model Specification
Run Order: Randomize v Select Columns Pick Role Variables Personality: Standard Least Squares
Make JMP Table from design plus ™3 Columns Emphasis: | Effect Screening
Number of Center Points: 0 i, Pattem
Number of Replicates: 0 :i; —
Ax3 - — ‘.L [T Keep dialog open
‘ ¥4 I’Eq imeric
i
ik X6
o & o o 7 [ ey |
> }él%lg Cél' z'\_ Q)EE Data Table(*l(ﬂ |%! Ol AOHAC-;E'_H:I- 4y Construct Model Effects
otof Mg A 2lo] 82 YPISHALE 32 StnK S % e
AMEEO| Table Panel®|A| DOE Dialoge & &sIH =ICt Coos 2

~/Fractional Factorial | ¢ - X4
Design Fractional Factori | Pattern X1 | X2 X3 X5 X6 | X7 Yield ig
¥ Screenin: g .
¥ Model ’ e E t; E t:: Degree X7
——t = .
¥ Evaluate Design el P L L P Attributes =) | XT"X2
e . .
¥ DOE Dialog Transform = X173

L2 L1 L1 L2
[ No Intercept

1
2
3
4l-—++——+
5
6
7

-1 1 -1
-1 -1 1
1 1 -1
-1 -1 1
PO 1 -1 10 L1 L
= Colums @) PO 1 1 e L n L1 ) ) .
& Pattome B L T 1t R T R TP 7. 22l 3HO|M ‘Choose Screening Type'Ofl Al main effect screemngO}E
Ax1* 8l-—————— -1 -1 11 L1 L1 L1 . AEI‘é'DJ% )\I_-1E_|o|.0=l |:|-I:I:| O|-EHX-| = Alo-l Run _'_g 7=lX-|o|._T|_ Make DeS|gnE
AX2% 9l+—++—+— 1 -1 1 L2 L1 L2 L1 . EE|'6|>D1| El I:l_ - -
AX3* 10 4t —+—+ 1 -1 1L 2 L1 2 . =77 e Design Generation
:X“: LR 1 12 LU L1
‘:2* 12| ———++++ -1 -1 -1 12 L2 L2 L2 . Mumber of Runs:
13| +44-——— 1 1 10 L1 U U1 . e
X7 % '] 8
AYield* 14| +4—+——+ 1 1 112 L1 L1 L2 . Minimum
15|+ 4ttt 1 1 12 L L L . ® Default 12
1 [N -1 1 111 L1 L2 2 . © User Specified 12

Jmp
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Screening Design : 0|H| 2

1. AH| Screening Design Z1tS 7tX| 1 s A8l £ X}
Sample Data : Help / Sample Data Library / Flrpastejmp

Data TableS =31 O JH QIXf0| Ciol A& ZMYS & + UL

Liquid Sugar Flour Sifted Type Temp Salt Clamp Coat Strength
1 4 0 White  Yes Water Warm No  Tight  Thick 17.4
2 4 0 White  Yes Milk Warm Yes Tight  Thin 8.2
3 4 0 Whole No Water Cool No Loose Thick 9
4 4 0 Whole No Milk Cool Yes Loose Thin 1.8
5 4 0.25 White No Water  Cool Yes Tight  Thick 9.3
6 4 0.25 White No Milk Cool No  Tight  Thin 6.1
7 4 0.25 Whole  Yes Water Warm Yes  Loose Thick 4.8
8 4 0.25 Whole  Yes Milk Warm  No Loose Thin 2.9
9 5 0 White No Water Warm No Loose  Thin 9.1
10 5 0 White No Milk Warm  Yes Loose  Thick 4.3
11 5 0 Whole  Yes Water  Cool No  Tight  Thin 35
12 5 0 Whole  Yes Milk Cool Yes  Tight  Thick 2.3
13 5 0.25 White Yes Water Cool Yes Loose Thin 11.2
14 5 0.25 White Yes Milk Cool No Loose  Thick 37
15 5 0.25 Whole No Water Warm  Yes Tight  Thin 3.7
16 5 0.25 Whole  No Milk Warm No  Tight  Thick 2.1

o =z

2. Z}= Table Panel2| Model

% of 2f0l3
Sl AlS|0l2 OF A
St AdS & = AULCH

=2 =2 "

50 Model Specification |I=2E
2 0tZ 7§ 2Kt i Main Effect?HS  Screeningdt At

3. Effect SummaryOf|A{ 2} QIXtEZ

4/12

~'Model Specification

Select Columns

~10 Columns
A Liquid
¥ Sugar
th Flour
i Sifted
[ Type
[ 8 Temp
th salt
th damp
th Coat
A Strength

Pick Role Variables

4Strength

optional

optional

Construct Model Effects
Sugar

Sifted

| Macros~ | VP

Temp
Degree Salt
Attributes = |Clamp
Transform =  Coat

UNo Intercept

Personality: standard Least Squares

Emphasis:  Effect Screening

CKeep dialog open
-Remove

SX| Yo gt 2HS

Effect Summary

Source LogWorth

Flour 2045 |
Type 1915 |
Liquid(4,5) 0972 |
Sugar(0,0.25) 0.527[]
Sifted 0.360/] |
Salt 0340]] |
Coat 0.253] |
Clamp 0226 |
Temp 0.217]] |

Remove Add Edit [1FDR

PValue
0.00902
0.01217
0.10655
0.29685
0.43698
0.45754
0.55832
0.59481
0.60727




Screening Design : 0|X|

4. QO[3HA| e OIXFE S K sl D o Z

ST =

Effect Summary

Source  LogWorth

Flour 2.939 |
Type 2.720 |§
Liquid(4,5) 1255 ] ! |

Remove Add Edit Undo [ FDR

PValue
0.00115
0.001%0
0.05563

Zib= of2fet ZLf.

5. EEBE Prediction ProfilerE 8310 XQIXto| gf B3O 2 v
Fgs 2 == US AO|Cf,
~ Prediction Profiler

154 5 5 /
£ 12175 | I I
= 1041 I [
g [9.65588, ; ;
& 146941 54
odi i i
14 ; ;
£ 0.75 5 5
£ H H H
206849?6 0.5—5
i 0.254: i i
[a) : : :
0+ : :

T T T T T T T T T T T T T T T

NNST9an g w o X O wmun o~
=z =z =

4 White Water
Liquid Flour Type Desirability

6. WResponse Strength / Factor Profiling / Surface ProfilerE

ULF.

~ Strength

povt

Gren

gih

4 Response Grid Slider

4 Independent Variables
XY

© O Liquid(4,5) —<r—

Flour (7

Type ——
O Lock Z Scale
" Appearance

Value Grid
45 U
o O
0




Full Factorial Design

Screening Designdt 22| QAL BE MY ZHO| ZOM HEt=
Z40| Full Factorial Design(2t HiX['H)0|LC}.

JMPOIM = A A=l2 =2 I} Design Wlndowoﬂ/\‘l HSAl Y
Factor?| 2t 52 24 YHSIHM & == UX|TH BHEX| Y & FactorOf|
CHoh =sfioF & LHE82 0|2| Table2 TS0 2 CtHg,

Design WindowO{|A{ 0| & %Hﬂ*‘l(load) A AEg e == e,
o|2fot &2 =St Full Factorial De5|gn01| CHol st = At

1. Sample Data(1) : B8 X

Help/Sample Data Library/Design Experiments/Reactor Response.jmp

Response Lower Upper Response | Importa
Name Limit Limit Goal nce
1 |Percent ... S0 100 Maximize 1
2. Sample Data(2) : 8 ¢l(Factor)

Help / Sample Data Library / Design Experiments / Reactor Factorsjmp

Feed |Cataly Stir Temperat Concentrat
Rate st Rate ure ion
1 10 1 100 140 3
2 15 2 120 180
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3. Reactor Responsejmp Lt S

20
Factorial Design0ll =0{7tA wFull Factorial D

2 SEN

S

0l A1 DOE / Classical / Full
ign / Load ResponseS

es
= 2/5t4, Reactor Factorsjmp It&S E0f =2 F WwFull Factorial Design /
Load FactorsE Z &/t Ofeiet 2 0f BrSX|et QXIof Cheh LH-E0] Y HE Lt
Responses
‘Add Response '||RemoveHNumber of Responses... |
Response Name Goal Lower Limit Upper Limit Importance
Percent Reacted ‘Maximize | 90 ‘ 100 | 1
Factors
‘Continuous 'HCategorical 'HRemove|Add N Factors | 1
Name Role Values
dFeed Rate Continuous 10 15
4 Catalyst Continuous 1 2
dsir Rate Continuous 100 120
ATemperature Continuous 140 180
4 Concentration Continuous 3 6
4. ContinueE 2% L8 29 =M, o4, 8= 28 7 S0 g
M £ Make TableS Z&/otH 2 A= w7t TS0{TICE
2x2x2x2x2 Factorial
Output Options
Run Order: Nrrdlemize v
Number of Runs: 32

Number of Center Points:
Number of Replicates:




Full Factorial Design

5. ¢lof A A=lwo wat A Ao ZOE JHX[D ZA5H EAL
Sl Sample Datat= Of2f{Of| Al =HQlgh o= QUL
Sample Data : Help / Sample Data Library / Design Experiments /

Stepwise Regression Control

Reactor 32 Runs.jmp Stopping Rule: | Minimum AICc -| [*][ Enter All |[Make Model
Direction: Forward ~ [« |Remove AII|| Run Model |
6. Analyze / Fit ModelOfl 2% SO{7tM & A1E 248 EAL Rules: Combine

| Go || stop || step |

1) Construct Model Effects®| 2 & &S X 7{(Remove)dt1l

. SSE DFE RMSE RSquare RSquare Adj C AlCc BIC
7 CtA 79| CIRIE q q j P P
e El__lelel_(:t[co'umnso.”g-l FeeEd Rxace) COnifgt;}a;onjl’fL I-A 7E|:|i|_°| I_XI-E 256.5 25 3.2031235 0.9630 0.9542 7.0243502 7 179.6775 185.1425
S =2 = o) k=1
I_7;;-‘:7 I-gl (TRt 2= 24l W HEMX| ZYOto 2ES Current Estimates
OOI- | -|-|O|-O:|) . = Lock Entered Parameter Estimate nDF S§S "FRatio” "Prob=>F"
2) Construct Model Effects2| MacrosOf|A{ Factorial to DegreeE 4 Intercept 655 1 0 0000 1
MEHS]E (SR Degree°| =KX= 2) -] Feed Rate(10,15) 0o 1 15125 1504  0.23197
3) Personahtyoﬂkl Stepwise t1E# = Run 28| g :ta_taéystt(;{gé 120 B T e
. . MEH & = =gl o XL 7t ir Rate: \ . . .
4) Stopping Rule®| Al Minimum AlICc '—-IE_' < Gos E:,o|-'3,_l TS J‘__l'_ Egl O Temperature(140,180) 5375 3 3207 107.115  2.1e-14
RMSE, RSquare, (Mallow) CP, AlCc, BIC 2| SAZ 1 271 |olst 21t O Concentration(3,6) 3125 3 13125 42641 5.6e-10
Mot Z0t7} Display =l C O O Feed Rate*Catalyst 0 2 3025 1538 0.23619
1 ™ Feed Rate*Stir Rate 0 3 22.75 0.714 0.55424
0 O Feed Rate*Temperature 0 1 6.125 0.587  0.45101
o= o N o w ) (| Feed Rate*Concentration 0 1 0.125 0.012  0.81476
7. &t 2F2| Run Model2 2&|5IH ot2fjet 22 &4 Z1t7t Display =l Cf. m Catalyst*Stir Rate 0o 2 925 0430 0.65542
1) Effect Summary : 220 EéﬂI-EIJ Zt OIX}o| QO] 40| P ValueZ2 BT EICY, IZI Catalyst*Temperature 6.625 1 14045 136891  1.2e-11
(.} Catalyst*Concentration 1 1 32 3.119 0.0896
Effect Summary (| Stir Rate*Temperature 0 2 39.25 2.078  0.14809
1 ™ Stir Rate*Concentration 0 2 9.25 0430 0.65548
Source PValue . )
Catalyst(1,2) 0.00000 (.} Temperature*Concentration -5.5 1 968 94.347  5.7e-10
Catalyst*Temperature 0.00000
Temperature*Concentration 0.00000
Temperature(140,180) 0.00000 ~
Concentration(3,6) 0.00001 ~
Catalyst*Concentration : L 0.08%60
Remove Add Edit [ FDRti_.;r:}enoteseffe(tswﬁhcontalnlng effedsabcve l:f
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Full Factorial Design

2) Lack of fit : 2Xt0f| CHSE dHo 2

2ih@s & = ULL

Lack Of Fit
Sum of
Source DF Squares Mean Square F Ratio
Lack Of Fit 1 0.50000 0.5000  0.0465
Pure Error 24 256.00000 10.6667 Prob = F
Total Error 25  256.50000 0.8304
Max R5q
0.9631
3) Summary of Fit : & Mo Cist k=l HHO|Ct

T 2xk2| 5 20| Pure Error(=

Summary of Fit
RSquare 0.96304
RSquare Adj 0.95417
Root Mean Square Error 3.203123
Mean of Response 65.5
Observations (or Sum Wgts) 32
4) Analysis of Variance(z4h ©41) : FAL(Z 20| 2o ==
it #HF)0| 0f 222 HE2 MASICHD g 4 QUL
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 6 6683.5000 1113.92 108.5689
Error 25 256.5000 10.26 Prob >F
C. Total 31 6940.0000 <0007

5) Parameter Estimates :

29kst Z40| ?{2| 1)H 2| Effect SummaryO|Cf.

Parameter Estimates
Term

Intercept

Catalyst(1,2)
Temperature(140,180)
Concentration(3,6)
Catalyst*Temperature
Catalyst*Concentration

Temperature*Concentration

Estimate
65.5

9.75
5.375
-3.125
6.625

1

-5.5

Std Error tRatio Prob>|t|

0.566238
0.566238
0.566238
0.566238
0.566238
0.566238
0.566238

115.68
17.22
9.49
-5.52
11.70
1.77
-9.71

8.

WV Response Percent Reacted / Factor Profiling / Profiler
8| 2 4 QI

XQIXto| gk Walo| ME vite =3
~ Prediction Profiler

100

904

E B 68.84051 go |

¢ 31674021, 70

@

o o 70.2789] 60

50

40

> "

= 0.75-
£

©8.87e-27 0.5

@ 0.254
fat

O_

T T T T T
G
1.638
Catalyst

14

T~ T T T T T T T TT T T T

D O O O oMU W;OLo N oW

4+ n © ~ © 4 < N o

- - - = = S S
157.85 3.554

Temperature Concentration Desirability

g Zitel 7ol 8o tigh LHEOIL} Ol
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Response Surface Design

AlS] O
4y

g2 7HX| 12 A20= =5t
S X|(Zah 7he| Qlup A E = E &S0

%[ H 2} (Optimization)St= Z40| =X 0| ofL|2} BHSX|off ELC}

O B2 g2 0iX|= F2 E'Xf% M2 (Screening)dt= A2

Fo E™Moz gt= Ayo|Ct

oM S B2 HiX| S Zeot Screening
Full Factorial A& Gt

ol

%
o
N

o
LS TT
=2H o2 = QIRtet BHS K|

A

>|

) AEQl Screening 28 £
A 2™, M 2 & (Linear Modeling) 5 O
I5§ MKl Z[H PointE

Full Factorial &€

ot BHEES 25| 25t S E(Center Point) o
Axial Pomt SOIM *'@% == féfo:l QIXtR} HES K| 7H2]
Curvature) 21t5 FH f01

A E }-|73'|§f5f-7'-7(f Of._ 20|

42 (Response Surface Design)O|Ct.

E
0o

=

AE 9o

A= Point

o

=
H
oa

X Factor
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Response Surface Design

1. Full Factorial Design2| &2t OFEH7HX| 2 B3 K| Y R FactorOfl CH3H
0j2] S0 £ TableS Design WindowOl| A £2{2tM(load) 2& A =S
SEol 2

1) Sample Data(1) : S X|
Help / Sample Data Library / Design Experiments / Bounce Response,jmp

-

Response Lower Upper Importa
Name Limit Limit |Response Goal nce
1 Stretch 350 550 Match Target 1

2) Sample Data(2) : & 2l(Factor)
Help / Sample Data Library / Design Experiments / Bounce Factors,jmp

Silica  Sulfur | Silane
1 0.7 1.8 40
2 1.7 2.8 60

2. Bounce Responsejmp It E0f &2 HEO|A DOE / Classical /
Response Surface DesignOll =0{7tA wResponse Surface Design / Load
ResponseE = &|3}1, Reactor Factorsjmp LY S €O £2 F

V¥ Response Surface / Load Factors& 2 &5tH B3 X2t QIXtof Cfist
L{&0| YUHECE

3. 03 Chg 2AISHAXt ot B #E Heo] FFE MHsHH =Ct

—

3 Factors
Choose a Design

Number Block

Center Design Type

15

O N W

Box-Behnken

Central Composite Design
CCD-Uniform Precision
CCD-Orthogonal Blocks
CCD-Orthogonal

X Sof et R 7K MEXNQ FFE F2&[= O, O
Behnken A3t 54 4 #(Central Composite Design)=
Otef= 37 QUKo CHal 242t & 7K RO =2 Ao AN
Scatterplot 3D GraphZ LtEtH Zd0|Ct Box Behnken 22
3 F0 MEFE 7N |HA (Cube)l| HX|EA = A
R=Ch S MBS 4 2010 CHsl Let™o 2 5 +=F9|

™ (Center Point)Of| M A 3l =

M (Axial Point)2]

~ Scatterplot 3D : Central Composite Design
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4. Box Behnken H22 MBS 7 Mo &=MEEH), SHHAM 2 6. Table Panel2| ‘Model'S H¥3stH Ozt Z O
28 A=, ?% 28 A= SO Oioh 283 CfS ‘Make Table'S =3 | ‘Construct Model Effects'df] 38 IS Y 5 Y=
A TableZ 2t-d3tC} B8 HE (RS : Response Surface) 4822 ZHO| A L0 JASS

AL
g & ALk

5. %919 A A=mo et M HdAS AOtE 7HX[ 0 FM5 XL ST : , :
Samp|e Data= O|-EHO”A-| _<"_£||-0|_|§' = %[E|-. Pick Role Variables Personality: | Standard Least Squares

Help / Sample Data Library / Design Experiments / Bounce Datajmp AStretch Emphasis: | Effect Screening

Pattern | Silica | Sulfur  Silane Stretch | Help | | Run |
| Weight | op
10-- 1.2 1.8 40 422 [ Weight | [ Keep dialog open
2 0++ 1.2 2.8 60 392
3/ --0 0.7 1.8 50 570 op
4| +40 1.7 2.8 50 433 optional
5000 1.2 2.3 50 398
Construct Model Effects
& 000 1.2 2.3 50 394 -
Silca & 5
7 —+0 0.7 2.8 50 285 Sulfur & RS
8|+-0 1.7 1.8 50 260 Silane & RS
9 0+- 12 28 40 278 SilicaSulfur
Silica*Silane
10 0—+ 1.2 1.8 60 351 acros Sulfur*Silane
11 -0- 0.7 2.3 40 451 Degree Silica*Silica
12000 1.2 2.3 50 396 Attributes (= ;‘Lf:;::::;
13| +0- 1.7 2.3 40 372 Transform =
[0 No Intercept
14| -0+ 0.7 2.3 60 474
15 | +0+ 1.7 2.3 60 394
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Response Surface Design

7. Rung 223t
Zt= ofeieb ZLt.

1) Effect Summary

&l Effect SummaryOl M R 2[SHX| = 2t HAHTH &

12|

Effect Summary
Source LogWorth _ PValue
Silica*sulfur 12,484 : 0.00000
Silica(0.7,1.7) 10.352] | o 0.00000 *
Sulfur*Silane 9.731 | 0.00000
Sulfur(1.8,2.8) 9.136 ; 0.00000 *
Sulfur*Sulfur 8.819 0.00000
Silica*Silica 7.931 0.00000
Silane{40,60) 6.444 [ 0.00000 ~
Remove Add Edit Undo CIFDR o denoteseffectswnh containing effects above
them)
2) Lack of Fit
Lack Of Fit
Sum of
Source DF Squares Mean Square F Ratio
Lack Of Fit 5 12230769 244615 0.6115
Pure Error 2 8.000000 4.00000 Prob = F
Total Error 7 20.230769 0.7158
Max RSq
0.9999
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3) Parameter Estimates

Parameter Estimates

Term Estimate

Intercept 396.15385 0.8216669
Silica(0.7,1.7) -40.125 0.601052
Sulfur(1.8,2.8) -26.875 0.601052
Silane(40,60) 11 0.601052
Silica*Sulfur 114.5 0.850016
Sulfur*Silane 46.25 0.850016
Silica*Silica 26.480765 0.882103
Sulfur*Sulfur -35.51923 0.882103

Std Error tRatio Prob:=|t|

485.08 <.000
-66.76 <.0001*
-44.71 <.0001"
18.30 <.0007"
134.70 <=.00077
54.41 <.0001*
30.02 <.00077
-40.27  <.0007°

8. ¥Prediction Profiler / Optimization and Desirability / Maximize
DesirabilityS &5t x[Ho| =215 =2ole 4= ULt

~ Prediction Profiler

6004
5504
450 5004

\

450+
[447.492, 454

452.508] 3504
3004
2504

Stretch

'I 4
0.757
0.5
0.25
0_

Desirability

T T T T T T T T T

AERELLEREE
1.0367472 2.0327357 40.000001
Silica Sulfur Silane

0.25+
0.754
B

Desirability




