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Statistical Discovery™ From SAS.

constraints including the mixture proportion summing to less than 1, i.e. some

component(s) held constant in the blend

The number of each type of design factor:
e 6 mixture

e 2 continuous
e 1 nominal (categorical)
e 1 blocking (limited to 8 trials per day).

The factors and their ranges/levels are:

1. Base 0.40 0.55 mixture
2. Filler 0.20 0.40 mixture
3. X-linker 0.01 0.03 mixture
4. A-Polymer 0.00 0.30 mixture
5. B-Polymer 0.00 0.30 mixture
6. C-Polymer 0.00 0.30 mixture
7. Cure Time 15 45 continuous
8. Temperature 140 160 continuous
9. Mixer Brand A B nominal
10. Days 1 through 7 blocking
How the ranges and levels look entered in the Custom Design platform:
¥| = Custom Design |1
[ ———
G[Factors ]
[ Add Fackar VH Remove lAdd M Factars 1
Hame Fale Changes  “alues
dpase Mixture Easy 0.4 0.55
AFiller Mixture Easy 0.2 0.4
all¥-Linker Mixture Easy 0.01 0.03
Al -Palyrmer Misture Easy 0 0.3
4l B-Faolyrmer Mixture Easy 0 0.3
dl c-FPalyrer Mixture Easy 0 0.3
ATirme Continuous Easy 15 45
ﬂTemp Caontinuous Easy 140 160
w hlixer Categorical Easy Brand-A Brand-B
A Days Blocking Easy 1 [2 [3 [4 [5 E




Additional Constraint: Base + Filler < 0.7
How the constraint looks entered into JMP.

9[ Define Factor Constraints ]

| 1] Base+ | 1] Filler+ | 0] sLinker + E APolymer + E B-Polymer + E C-Palymer + E Tirne + E Temp

Sum of all mixture components = 0.98 (balance of blend being held constant at 2%)
Where to find the Mixture Sum option — Pull down hot spot menu on Custom Design and choose Advanced Options
> Mixture Sum
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Save Responses

Y Load Responses

Save Fackars actors 1

Load Factors
Changes  Values

Save Conskrainks

Load Constraints ¢ Easy 0.4 1.95
! Easy 0.z 0.4
Set Random Seed a Easy 001 00z
Simulate Responses a Easy 0 0.3
Save ¥ Matrix e Easy 0 0.2
Cpkimality Cricerion ke Easy 1] 0.3
Murber of Starts huous Easy 15 45
fdvanced Options Search Painks Per Fackar I 160
Save Soript ko Scripk Window Mixkbure Sum IUse this option when you want ko express the |-

TN OEYS =] [u] 5pit Plot Yariance Ratio sum of all the ingredients to be other than 1. The

= mixture tokal is the sum of all the ingredient =
'ﬁ[ Define Factor Constraints Prior Parameter Yariance amounts,

Base + Filler + Ijl H-Linker + Ijl A-Polyrmer + Ijl B-Paolyrmer + |:

¥ Model |

Selecting the Mixture Sum option brings up the following dialog:

£ Mixture Amount Dialog

Choose a number greater than zero for the surm of all | 1 |
the mixture components.

[ oK H Zancel ]

Change the default sum of 1 as shown above to 0.98 as shown at top of next page:



£ Mixture Amount Dialog

Choose a number greater than zero for the sum of all | III.EIE=|
the mixture components.

[ oK H Zancel ]

Model in this case is defined to be all 2" order interactions among all factors except the blocking factor, Days. (Full
48 term model is not shown.)

’[ Define Factor Constraints ]
¥ Model ]
[ MMain Effects ][ Interactions VH Cross H Powers V][ Scheffe Cubic ” Remove Term
Mame Estirmahility
Basze Mecessary ;l
Filler Mecessany J
H-Linker Mecessary
A-Polymer Mecessary -
B-Folymer Mecessary
C-Palyrmer Mecessany
Days Mecessary
Base*Filler Mecessary
Base*s-Linker Mecessary ;l

The design Number of Runs: choice for the Design Generation is shown below. The minimum design size, 48,
would take six days to run if only 8 trials can be run each day and have zero degrees of freedom for estimating model
error. The choice of 56 trials adds one more day but also 8 degrees of freedom for estimating model error. A choice
of 64 would have added another day but would have yielded 16 degrees of freedom for model error estimation.

¥~ Custom Design [

"i'[ Design Generation l

L] Group runs into random hlocks of size: 2

Humber of Runs:

) Minirnurn 48
) Default 8a
&) User Specified 56 J

Make Design _|

Rl | LN

The first 28 trials of the resulting design are shown prior to data table generation:




'™ Custom Design

¥ Design
Run Base Filler X-Linker A-Polymer B-Pohmer C-Pohaner Time Temp Mixer Days
1 0.4 0.z 0.38 1] 1] 1] 15 140 Brand-A 1
2 0.4 0.2 0183662 0 0196338 1] 45 140 Brand-A 1
3 0.5 0.z 0.01 1] 1] 0.2r 15 160 Brand-A 1
4 0.4 0.2 0.0 a 0 0.3ar 45 160 Brand-A 1
5 0465539 0.234461 0.01 1] 0.2y 1] 45 140 Brand-B 1
] 0.4 0240766 0.0 0 0138156 0191078 45 140 Brand-B 1
7 0.4 0z 0.01 01832 0 01868 15 160 Brand-B 1
8 0466962 0.2 0313038 1] 0 0 45 160 Brand-B 1
g 04 0z 0.01 0.3r 0 0 15 140 Brand-A 2
10 0.4 0.z 0.28 1] 0 0 45 140 Brand-A 2
11 04 0z 0.0  DAB6Y39 0203261 0 45 140 Brand-A 2
12 D.443658 0.z 0.01 0144422 0 018192 45 140 Brand-A 2
13 0.4 0z 0.28 Il 0 0 15 160 Brand-A 2
14 0.4 0.2 0188751 1] 0 01912449 15 160 Brand-A 2
15 04 0239603 0156895 0183496 0 0 45 160 Brand-B 2
16 0.5 0.z 0.01 n.zr 1] 1] 45 160 Brand-B 2
17 0.4 0.2 0.01 0.zr 0 1] 15 140 Brand-A 3
18 0.4 0.z 0.01 1] 1] 0.37 15 140 Brand-A 3
19 0.4 0256603 0.0 0 0.313387 0 45 140 Brand-A 3
20 0.5 0.z 0.01 1] 0.2y 1] 45 160 Brand-A 3
21 0.4 0.z 0.0 1] 0.37 0 15 140 Brand-B 3
22 0440827 0259173 0.01 Il 0 027 15 140 Brand-B 3
23 0.4 0.z 0.0 0.3r 0 0 45 140 Brand-B 3
24 04 0.3 0.01 Il 0 027 45 160 Brand-B 3
25 0.4 0.3 0106214 0173786 0 0 15 160 Brand-A 4
26 04 0z 0.01 Il 037 0 15 160 Brand-A 4
27 0.4 0256442 0198511 1] 0 0125047 45 160 Brand-A 4
28 04 0.3 0.04 Il 0.2y 0 15 140 Brand-B 4

Note that the mixture components all sum to 0.98 and that the sum of Filler + Base never exceeds 0.7.



After making the data table and sorting on the Days factor, one can see that each day consists of 8 unique trials.

I =lo|>
[P =] 15
) x'"“‘*xh Base Filler H-Linker A-Polymer | B-Polymer | C-Polymer | Time Temp Mixer Days
1 04 0.z 0.38 1] 1] 1] 15 140 |Brand-A |1
2 0.4 0.2 018366223 0 019633777 0 45 140 |Brand-A |1
3 04 0.z 0.0 1] 1] 0.27 15 160 | Brand-A |1
4 0.4 0.2 0.01 0 0 0.37 45 160 | Brand-A |1
5| 046553933 | 0.23446067 0.0 1] 0.27 1] 45 140 |Brand-B |1
B 04| 024076605 0.01 0013815617 [ 019107779 45 140 |Brand-B |1
7 0.4 0.2 001 | 0183159955 0| 018680045 15 160 |Brand-B |1
8| 04669621 0.2 0.3130379 1] 1] 1] 45 160 | Brand-B |1
q 0.4 0.2 0.0 0.37 a a 15 140 |Brand-A |2
0a 0.z 0.8 1] 1] 1] 45 140 |Brand-A |2
0.4 0.2 0.01 | 016673949 [ 0.20326051 a 45 140 |Brand-A |2
044365782 0.z 001 | 014442176 0018192042 45 140 |Brand-A |2
0.4 0.2 0.28 a a a 15 160 |Brand-A |2
0.4 0.2 018875126 a 0019124874 15 160 |Brand-A |2
0.4 0239605803 | 015689504 | 018349553 1] 1] 45 160 |Brand-B |2
0.4 0.2 0.0 0.27 a a 45 160 |Brand-B |2
04 0.z 0.0 0.27 1] 1] 15 140 |Brand-A |3
0.4 0.2 0.01 0 0 0.37 15 140 |Brand-A |3
04| 025660292 0.0 0| 0.31335708 1] 45 140 |Brand-A |3
0.5 0.2 0.01 0 0.27 0 45 160 |Brand-A |3 E
0.4 0.2 0.0 a0 0.3r 15 140 |Brand-B |3
044082723 | 0D.2591 7277 0.0 1] 1] 0.27 15 140 |Brand-B |3
0.4 0.2 0.01 0.37 0 0 45 140 |Brand-B |3
04 0.3 0.0 1] 1] 0.27 45 160 |Brand-B |3
0.4 0.3| 010621373 | 017378627 a a 15 160 |Brand-A |4
04 0.z 0. 1] 0.3r 1] 15 160 |Brand-A |4
0.4 025644236 | 019851088 a 0| 012504676 45 160 |Brand-A |4
04 0.3 0. 1] 0.27 1] 15 140 |Brand-B |4
04 0.z 038 1] 1] 1] 45 140 |Brand-B |4
0.4 0.3 0.0 0.27 a a 45 140 |Brand-B |4
04 0.3 0.8 1] 1] 1] 15 160 |Brand-B |4
0.44701901 0.2 0.0 0| 00507747 (0.27220629 15 160 |Brand-B |4
04 0.3 028 1] 1] 1] 15 140 |Brand-A |5
0.4 0.2 016550298 | 0.21449702 0 0 45 Brand-A |5
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