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Leather Solar Resistance Improvement Study

The attached report is based on an actual study performed to reduce rejects due
to part performance variability. The names of company and team members are
purposely withheld.

Study Consultant/Facilitator: Ranjit K. Roy, Nutek, Inc.
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(A BRIEF REPORT)
Project Title: Leather Solar Resistance Improvement Study

Objective: Study leather curing process and determine the combination of process parameter
for best performance under Xenon exposure (simulates exposure to solar light).

Observation & Recommendations: (From overall performance of 12 separate analyses)
The optimum condition shown below represents the combination of process parameters that is
expected to produce the most desirable performance.

Optimum Condition (Not tested, but one of possible 512 conditions)

A: Pigment Type 2 SA Supplier

D:Top Coat Add-on @) High

I:Crust Type Q) NA Crust

E:Foam Chemistry (2) Sa Foam

B:Top Coat Chemistry (2or1) NA Top Coat or SA Top Coat

C:Pigment Concention (1or2 5 percent or 10 Percent

G:RB Upgrade Chemistry (1 or 2) Present or Absent

F:Milling -Dye Tr (no effect at all) Set this factor at any value within range.
H:RB Chemistry (no effect at all) Set this factor at any value within range.
Explanation:

1. Factors A: Pigment Type and D:Top Coat Add-on have the most influence (over 30%)
on all the criteria of evaluations (Delta-L, Delta A, Delta-B, and Gray Scale). Both
these factors must be set at level 2 as shown above.

2. Factors I:Crust Type and E:Foam Chemistry have moderate influence (over 10%) on
the four criteria of evaluations. The desirable level for I:Crust Type 1 and that for
E:Foam Chemistry is 2 as shown above.

3. Factors B:Top Coat Chemistry, C:Pigment Concent, and G:RB Upgrade Chemistry
have only small influence (under 5%) on the four criteria of evaluation. The levels of
these factors may be set to either level 1 or level 2 without significant influence on the
results. The levels preferred for these factors are indicated above.

4. Factors F:Milling -Dye Tr. and H:RB Chemistry have no effects on the four criteria of
evaluations at all. These factors may be set to any value within the range of study.

(Refer to data summaries in pages 3 — 9 below and analysis of results and experiment setup in
attached pages 10 - 47)
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Expected Performance
Based on representative analysis shown (page 36 -41), the performance expected from the
optimum condition will range between 4.4 to 4.8 in Gray Scale reading (Current average is
3.8). The performance at optimum is expected to reduce variation and reflect 22% increase in
capability index, Cpk, and yield 33% savings (Loss Function, page 41)

Additional Observations

1. Factors A:Pigment Type and B:Top Coat Chemistry have opposing influence on
criteria Delta-A (C2A) and Delta-B (C2B). Consequently, optimum level for C2B is 2
while that for C2A is 1 (Table 5, Page 9). But, since the optimum level for C1 and C3
is also 2, it is selected as the optimum level.

2. Fortunately, there is no such conflicting influence exist for other significant factors.

(If the weighting of a particular criteria changes or otherwise influence a criteria becomes
of interest, separate analysis can be performed to develop better understanding on the
factor influence to the criterion.)

The magnitudes of the slope of average effect (Main Effect) lines represent the influence
factors have on the results (evaluation criteria). Since there were 3 strengths of Xenon
exposures (500KJ, 750 KJ & 1000KJ), the influence values are plotted against the strength of
Xenon exposure. The plots for the 4 different criteria of evaluations are shown in attached
graphs (Pages 4,5, 6 & 7).

1. Influence of all factors tends to increase with increased energy levels of Xenon
exposure for Delta-L, Delta-A and Delta-B criteria of evaluations. T

2. The bar graph shown in page 8 is an alternate way of displaying the factor
influence.

3. The line graph at bottom of page 8 shows how the relative influence of the factor
(ANOVA data) changes with Xenon exposure strengths.

Recommendation:

Set process condition as indicated and confirm performance before releasing for production.
Run 2 or more samples at the optimum condition and compare average performance (Gray
Scale value) with the predicted performance.

Sincerely,

el

Ranjit K. Roy, Ph.D., P.E, PMP Sept. 6, 2006
Consultant, Nutek, Inc.
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ANALYSIS SUMMARY

Project Title: GM Leather Xenon Exposure Study  (Planned date: June 7, 2006)

1. Team Leader

2.Team member

3. Team member

4. Team member

5. Team member

6. Team member

7. Team member

Test: 12 separate tests with 9 factors at 2 levels each. Each test was performed with 2 samples.
Each sample was evaluated with 4 different criteria of evaluations (C1, C2A, C2B, & C3)
after 3 durations of Xenon exposure (500 KJ, 750 KJ & 1000 KJ, simulates exposure to sun
light of 6 months duration)

Criterion C1 = delta L (absolute values, SMALLER QC)
Criterion C2A = delta A (4 added to the results, BIGGER QC)
Criterion C2B = delta B (4 added to the results, BIGGER QC)
Criterion C3 = Grey Scale (BIGGER QC)

All analysis performed using S/N ratios of results and 95% confidence level is used for
pooling factor influences. Significant factor influences are used draw conclusion on factor
influence and optimum condition.

Analysis_Starateqy (Sept. 5, 2006)

[Based on experiments conducted and results provided by the project team, the following
analyses are performed. The results of criteria C1, C2A, & C2B have been scaled
appropriately for convenience of analysis.]

1. 2 separate experimental results (3 exposure levels and 4 criteria, two samples in each)
have been analyzed using Qualitek-4 software.
2. From each analysis, capture screens/data of 4 screens from each of 12 analyses:
a. Results (only first 8 trials shown)
b. Main Effect
c. ANOVA (pooled at 95% confidence level)
d. Optimum Condition
Data compiled in 5 tables are shown below
4. Conclusions from overall performance/trends drawn
a. Optimum
b. Factor influence & significance
c. Expected performance at the optimum for C3 criterion

w

Attachments:
1. Summary data from analyses of 12 separate experimental results
(Pages 10 — 35) are shown in pages 3 -9.
2. A complete representative analysis (Qualitek-4 software output) is
shown in pages 37 — 42.
3. Experiment setup and the trial conditions are shown in pages 43 — 47.
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Table 1: Influence on Criteria C1
ANO VA (%)
actor Descriptio

A:Pigment Type 1511 | 6 57 191 ]5055 J43.6 J47.18 |
B:Top Coat Chemis 1.11 2.79 3.3 0 7.09 0
C:Pigment Concent 1.52 2.19 2.8 3.89 0 0
D:Top Coat Add-on 3.46 4.26 5.2 22.86 | 17.79 | 15.07
E:Foam Chemistry 97 49 1.3 0 0 0
F:Milling -Dye Tr 81 1.83 2.79 0 0 0
G:RB Upgrade Chem 173 1.97 3.3 0 0 5.25
H:RB Chemistry .0889 1.08 1.3 0 0 0
I:Crust Type 2.54 3.49 3.7 1198 | 11.64 | 6.86

Slope (Magnitude)

R. Roy/Nutek, Inc. www.Nutek-us.com

C1 = Criterion 1, DELTA L, absolute value of reading, QC = SMALLER is better
e ME = absolute value of the slope of Main Effect (Qualitek-4 Main Effect)
e ANOVA = Analysis of variance Results (relative influence of the factors to the variation of results.

e KJ=Kilo Joules of energy level of Xenon exposure

Factor Influence (Main Effect for criterion C1)
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Table 2: Influence on Criteria C2A
ANO VA (%)
actor Descriptio

A:Pigment Type 1134 | 42 748 774 [777 |
B:Top Coat Chemis 44 .87 1.46 7.3 7.8 9.03
C:Pigment Concent 48 .83 1.11 8.7 7 5.06
D:Top Coat Add-on .29 27 .38 3 0 0
E:Foam Chemistry 15 .26 .36 0 0 0
F:Milling -Dye Tr .05 .07 .04 0 0 0
G:RB Upgrade Chem 19 48 A7 0 2.2 2.23
H:RB Chemistry 10 .33 32 0 0 0
I:Crust Type .20 .32 .63 1.3 0 0

C2A = Criterion 2A, DELTA A, All results scaled up by adding 4, QC = SMALLER is better
e ME = Absolute value of the slope of Main Effect (Qualitek-4 Main Effect)
e ANOVA = Analysis of variance Results (relative influence of the factors to the variation of results.
e KJ=Kilo Joules of energy level of Xenon exposure

Factor Influence (Main Effect for criterion C2A)

—e— A: Pigment Type

—=—B:Top Coat

Chemis
C:Pigment Conc.

D:Top Coat

—x— E:Foam Chem

—e— F:Milling

—— G:RB Upgrade
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Table 3: Influence on Criteria C2B
ANO VA (%)
actor Descriptio

A:Pigment Type 32 [466 ]553 [656 |
B:Top Coat Chemis .54 1.0 1.3 5.2 10.2 10.8
C:Pigment Concent 14 A1 .05 0 0 0
D:Top Coat Add-on 1.32 1.57 1.6 31.7 24.0 16.0
E:Foam Chemistry .76 .88 .88 10.8 7.4 4.7
F:Milling -Dye Tr 11 A1 18 0 0 16
G:RB Upgrade Chem 31 40 .62 1.5 1.5 2.3
H:RB Chemistry 14 24 24 0 49 0
I:Crust Type 31 A1 15 1.6 0 0

C2A = Criterion 2A, DELTA B, All results scaled up by adding 4, QC = SMALLER is better

e ME = Absolute value of the slope of Main Effect (Qualitek-4 Main Effect)

KJ = Kilo Joules of energy level of Xenon exposure

Factor Influence (Main Effect for criterion C2B)

ANOVA = Analysis of variance Results (relative influence of the factors to the variation of results.

—e— A: Pigment Type

—=— B:Top Coat
Chemis
C:Pigment Conc.
D:Top Coat

—%— E:Foam Chem

—e— F:Milling

—+— G:RB Upgrade

—=— H:RB Chemistry
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Table 4: Influence on Criteria C3
ME * ANO VA (%)
actor Descriptio

A:Pigment Type 1 51 1143 ]302 502 J438 |
B:Top Coat Chemis .42 .50 43 4.8 4.89 0
C:Pigment Concent .03 .05 .56 0 0 0
D:Top Coat Add-on .58 .83 .56 10.1 14.5 0
E:Foam Chemistry .64 47 .60 12.8 4.3 0
F:Milling -Dye Tr .03 15 17 0 0 0
G:RB Upgrade Chem .03 .06 .03 0 0 0
H:RB Chemistry .03 .39 27 0 0 0
I:Crust Type .96 .86 .80 30.1 1581 | 12.1

C3 = Criterion 3, Gray Scale. Original Reading, BIGGER is better.

e ME = Absolute value of the slope of Main Effect (Qualitek-4 Main Effect)
e ANOVA = Analysis of variance Results (relative influence of the factors to the variation of results.

e KJ=Kilo Joules of energy level of Xenon exposure.

Factor Influence (Main Effect for criterion C3)

—e— A: Pigment Type

—=— B:Top Coat
Chemis
C:Pigment Conc.
D:Top Coat

—%— E:Foam Chem

—e— F:Milling

—+— G:RB Upgrade

—=— H:RB Chemistry

Lo + T
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Additionally, the graphs can be presented as bar graph and also using the relative influence of
the factors (ANOVA) data as shown below.

1.6

Factor Influence (Main Effect for criterion C3)

1.4

1.2

Slope (Magnitude)
o
00}
i

O A: Pigment Type

B B:Top Coat Chemis
0O C:Pigment Conc.

O D:Top Coat

B E:Foam Chem

O F:Milling

B G:RB Upgrade

O H:RB Chemistry
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Factor Influence (ANOVA for criterion C3)
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Table 5. Optimum Conditions (Levels 1 or 2 from all 12 analyses)

Criterion C1 Criterion C2A Criterion C2B Criterion C3
500 750 [ 1K |[500]750 J1K [500] 750 [ 1K | 500750 | 1K

A: Pigment Type 212 |2 |2 1 |1 |1 2 |2 |2 2 |2 |2
B:Top Coat Chemis  2/1 | 2 - 1 1 1 2 2 2 2 2 -
C:Pigment Concent  2/1 |1 - - 2 2 2 - - - - - -
D:Top Coat Add-on 2 | 2 2 2 2 - - 2 2 2 2 2 -
E:Foam Chemistry 2 |- - - - - - 2 2 2 2 2 -
G:RB Upgrade Chem 1/2 | . - 1 - 2 2 1 1 1 - - -

- - - - - - - 2 - - - -
I:Crust Type 111 |1 |1 1 |- - 1 |- - 1 |1 |1

C1 = Light and Dark value change,, C2A = delta A, C2B = Delta B, C3 = Grey Scale (1 -5)
e ME =absolute value of the slope of Main Effect (Qualitek-4 Main Effect)
e ANOVA = Analysis of variance Results (relative influence of the factors to the variation of results.

e KJ=Kilo Joules of energy level of Xenon exposure

Factor Description

A: Pigment Type NA Supplier SA Supplier
B:Top Coat Chemis NA Top Coat SA Top Coat
C:Pigment Concent 5 percent 10 Percent
D:Top Coat Add-on Low High
E:Foam Chemistry NA Foam Sa Foam
G:RB Upgrade Chem Present Absent
I:Crust Type NA Crust SA Crust

Optimum Condition:

A: Pigment Type 2 SA Supplier

D:Top Coat Add-on (2 High

I:Crust Type 1) NA Crust

E:Foam Chemistry (2) Sa Foam

B:Top Coat Chemistry (2or1) NA Top Coat or SA Top Coat
C:Pigment Concent (2or1) 5 percent or 10 Percent

G:RB Upgrade Chem (1or2 Present or Absent

F:Milling -Dye Tr (no effect at all) Any value within range
H:RB Chemistry (no effect at all) Any value within range
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ANALYSIS OF RESULTS USING QUALITEK-4 SOFTWARE

Analysis with C1 - 500 KJ ( S/N with QC = Smaller)

Results
AM Ratio Frin
Amaller iz Better Hel
Sarnmlef# ]l Sammle# ) Sammle$# S Sawmle#d  Sarnlef# S Sammle#f
Tral#1 (232 2.7
Trial# 2 (335 338
Tral# 3 (257 23
Trali 4 (142 169
Trial# 5 (194 209
Tral#a (252 222
Tral# 7 (1.32 094
Tral# & (159 1483
ME

& Tl 500K Q4% Data Type: EREL
OIOMETE Simaller is Better

Column & f Factors Lewell Lewvell
1 APigment Type -7343 -2235
2 B:Top Coat Chetnis -5342 -4 336
3 CPigment Concent -4022 -3.544

4 DiTop Coat Add-on -6.518 -3.05
5 EFoam Chemistry -5273 -4.205
& F:Milling -Diyre T -5.189 -4.373
7 GHRB Upgrade Chem -4.397 317
g H:RB Chemistry -4.829 -4.739
9 I.Crust Type -3.513 -6.055
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ANOVA (95%)

Expt. File: C1 SO0FT 03 Diata Type: RERETEI

o Type

Page 12

Frirt
Help

Ok
LCancel

Sun of Sogrs. F - Ratin Fure Sum Fercent

Cal# fFactar (£) (3) (V) (F) (3 P( %)

1 & Pigment Type 1 72536 72536 20.053 TTE04| 50552

2 ETop Coat Chemis (1 (3.741) POOLED [(CL=90.45%

3 CPigment Concent 1 6961 6961 7.001 593 3305

4D:Taop Coat Add-on 1 36.073 36.073 36.751 35.096 22362

5 E-Foam Chemistry (1 (2 265 POOLED [(CL-8821%

& Flilling -Diye Tt (1 (1.965) POOLED [(CL-8294%

7 G:RE Upgrade Chem (1 (1.792) POOLED ((CL-8299%

2 HRE Chemistry (1 (024 POOLED [(CL=+*NC*

9 T:Crust Type 1 19323 19323 19.745 12.401 11987
Other/Error 10.704
Total: 11 153.512 100.00%

OPTIMUM

Expt. File; C1 S00KJ-Q4 Type ERER
Q

| Frirt
Help

R. Roy/Nutek, Inc. www.Nutek-us.com

Solar Resistance Improvement Study

Colomn # fFactor Lewvel Description Lewel |Coatribution

1 &:Pigment Type 28 Bupplier 2 25509
3 CPigment Concent I percent 1 Jal
4D Top Coat Add-on 12 gldry 2 1733
@ I:Crast Type HA Crast 1 127
Total Contribution From Al Factors.. 6.322
Current Grand Average Of Performance... -4.734
Expected Besult At Optinnum Condition... 1.539

rkr@Nutek-us.com
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Analysis with C1 - 750 KJ (' S/N with QC = Smaller)

Results
Sammle# ]l Sammplef# ) Sammle# 3 Sammpleffd  Sawmwple# 5 Sample# A
Trial#1 |3 337
Trialg 2 [385 478
Tral# 3 [3.13 315
Trialf 4 (173 212
Triald 5 [274 227
Tralfa (29 257
Trialf 7 [164 125
Triald 2 [2.14 158

& 01 TH0KT Q4T Data Type: [ERECC I
OB Dimaller is Better

Column # f Factors Lewell Lewel 2
1 &:Pigment Type -9.248 -2449
2 B:Top Coat Chemis S1335 -4 542

3 CPigment Concent -4 542 -7036
4 D:Top Coat Add-on -2071 -3.206
5 EFoam Chemistry 5693 -6.185
6 F:Milling -Dye T -6.854 -5.024
7 G:RB Upgrade Chem -495 -6 927
g H:RB Chemistty -5.395 -6 483
9 [:Crust Type -4.191 -THET
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ANOVA (95%)

Sun of Bgrs. | Varlance F - Ratin Pure Sum Fercent
Col# f Factor [ £ [a) (v (F3 = P(%%)
1 & Pigment Type 1 120876 120874 48 026 127.172 43623
2B Top Coat Chemis 1 23.391 23391 2449 20687 7096
3 Pigment Concent (D (14.45 POOLED |(CL=93.77%0
4D:Top Coat Add-on 1 24 568 24568 20178 21264 1779
5 E:Foam Chemistry (1 (728 POOLED ((CL=*NC*)
& F:hilling -Dye T (1 (10.04%) POOLED ((CL=%126%
T GERE Upgrade Chem (1) (11.716) FOOLED |(CL=93.61%
2 H.FB Chemistry (1 (3.543) POOLED ((CL=T32%)
91:Crast Type 1 36 662 36662 13.557 33958 11642

CitherError

Total: 11 291.523 100.00%

OPTIMUM

| Fiint
Help

Column # F Factor Level Description Lewvel |Contribution

1 APigment Type 24 Bupplier 2 3280
2 B:Top Coat Chemds S8 Top Coat 2 1.396
4D Top Coat Add-on 12 gidey 2 2132
9 I:.Crast Type MA Crast 1 1747
Total Conttibution From &1 Factors. . £ 5fd
Current Gratnd Average OF Performance. .. -5 938
Expected Result &t Optiroam Condition. .. 2625
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Analysis with C1 - 1000 KJ ( S/N with QC = Smaller)

Results
[3/N Ratio Print
[Smalleris Better Help

Sammle# 1 Sammle# 2 Sammle# 3 SammleH#d  Sammple# S Sammle#d

Trial#f1 |3.62 350
Trial#2  |4.209 498
Trial#3 |3.48 342
Trialff 4 |233 244
Trial# 5 |2.63 275
Trial#éd  |3.31 273
Trial#7 |1.53 1.04
Trial# 8 (2.04 181
ME

S 211000k A Diata Type: [BheRlaete
ISR Smaller is Better

Column # f Factors Levell Lewveld
1 A:Pigment Type -10452 -1.145
2 BTop Coat Chemdis -7354 -4.044
3 C:Pigmient Concent -4385 -T.113

4 D:Top Coat Add-on -2342 -3.055
5 EFoam Chemistry -5029 -6.369
6 F:Milling -Dwe Tt I 095 -4.303
T GRBE Upgrade Chem -4.031 -7.367
& HEB Chemistry -5012 -.386
0 I:Crust Type -3E35 -T.562
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ANOVA (95%)

Expt. File: 1 10008 S04 | Erint
Help
Sum of Sgrs. F - Ratio Fure Sum Fercent
Clol# / Factor () (3) (VY (F) (a) B( %)
1 &:Pigment Type 1 242 513 242 513 38726 242 388 47 186
2B:Top Coat Chemis (1 (32570 POOLED [(CL=2341%
3 CPigment Concent (1 (23982 POOLED |(CL=9132%
4T Top Coat Add-on 1 23856 E3E56 13.051 77431 15074
5 EFoam Chemistry (1 (5.33%) POOLED |(CL=*NC*)
6 FMilling -Diyre Tt (1 (23377 POOLED [(CL=21.76%n
T 3EREE Upgrade Chem 1 3339 33396 5198 26972 525
2 H'RE Chemistry (1 (5.667) POOLED |(CL=*NC*)
9 T:Crast Type 1 41 671 41 671 6.435 35246 6.361

Total: 11 513877 100.00%

e

Colomi # fFactor Level Description Level |Contribution
1 &:Pigment Type 24 Bupplier 2 4.553

dD:Top Coat Add-on 15 g fdey 2 2643
T 3 FEB Upgrade Chem Present 1 1 A6E
9 I:Crust Type H& Criast 1 1263
Total Contribution From AN Factors... 10.72a
Current Grand &verage OF Petformatice. . -5.6599
Expected Result At Optinnun Condition... 2028
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Analysis with C2A - 500 KJ ( S/N with QC = Bigger, 4 aded)

Results
| S/ Ratio Print
|Biggeris Better Help

Sarnmle# ]l Sammle#l  Sammle#S Sammle# 4 Sarnle# 5 Sammle# b

Tral# 1l (304 4
Tral#2 (352 39
Trial# 3 (423 42
Trial# 4 (402 4.059
Tral# 5 (4019 405
Tral#d (413 407
THal# T (377 379
Tral# 8 (364 369

Column # f Factors Lewvell Lewvel2
1 A:Pigment Type 12.149 1075
2 BTop Coat Chemdis 11672 11.227

3 C:Pigmient Concent 11.207 11.692
4 D:Top Coat Add-on 11.303 11.594
5 EFoam Chemistry 11.374 11.523
6 Fldilling -Diye Tr 11 472 11.4246
T GRBE Upgrade Chem 11.351 11.548
% H:FB Chemistry 113599 11.5
9 I'Crust Type 11.551 11.348

R. Roy/Nutek, Inc. www.Nutek-us.com  Solar Resistance Improvement Study rkr@Nutek-us.com




ANOVA (95%)

Expt. File: C2ASO0ET D

DEiye
(B8R Ryl Bizoer is Better

Frirt
Help

Page 18

Ok,
Cancel

S of Sogrs. F - Ratin Fure Sum Fercent
Col# / Factor () (&) (7 (F) E (%)
1 &:Pigment Type 1 5269 5269 268 412 5847 T451
2B Top Coat Chemds 1 593 593 27245 SN 7315
3 CPigment Concent 1 J04 J04 32319 HED 2729
4D:Top Coat Add-on 1 257 257 112 235 301
5 EFoam Chemistry (1 (065 PFPOOLED |(CL=8B7.44%
6 F-Milling -Drye Tt (1) (008 POOLED |(CL-*NC*)
T GFE Upgrade Chem (1 (.11 POOLED [(CL=04.75%p
2 H:FB Chemistry (1 (031 POOLED |(CL=75.71%
9 T:Crust Type 1 124 124 5694 102 1308
Other/Error
Total: 11 7817 100.00%:
OPTIMUM

KT AW

Zolum # £ Factor Lesvel Description Level |Comntritnation

1 & Pigment Type HA Suppli 1 A0
2 B:Top Coat Chetds H& Top Co 1 2232
3 CPigment Concett 10 Percent 2 242
4D Top Coat Add-on 12 g fdey 2 144
0 I:Crast Type HA Crast 1 A01
Total Contribution From All Factors. . 1.408
Current Grand Average Of Performance. . 11.449
Expected Result &t Optitvom Condition. . 12.850
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Analysis with C2A - 750 KJ ( S/N with QC = Bigger)

Results
|3/ Ratio Print
Bigger iz Better Help

Sarmplef#l  Samwple#l  Sample#3  Sammple#d  Sample# 3 Sammnle# 6

Trial#f1 |3.22 3046
Trial# 2 |4.059 4059
Trial# 3  |4.27 430
Trial# 4 (4.04 413
Trialf 5 |4.13 414
Trial# 6 |4.15 412
Trial# 7 |3.53 35
Tral# 8 |3.42 344

File: C2ATS Drata Trrpe: BT Rt
WIS Digper is Better

Column # / Factors Lewell Lewvel 2
1 A:Pigment Type 12257 9.554
2 B:Top Coat Chermis 11.342 10.448

3 CPigment Concent 10.489 115331
4 D:Top Coat Add-on 10.772 11.039
5 E:Foam Chemistry 10,777 11.033
6 F:Milling -Diye T 10.866 10.944
7 GRB Upgrade Chem 10.663 111428
& H:FEB Chemistry 10.74 11.071
9 I:Crust Type 11.067 10.743
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ANOVA (95%)

Expt. File: CRATSOET D4 Data Type:

Fririt
Help

S/ Ratio

(BIER Nl Bioer is Better

DOF| Sum of Sgrs. | Vatlance F - Ratio Pure Sum Percent

Col# f Factor )] =) (V) (F) =D Pi%0)
1 & Pigment Type 1 21914 21914 268752 21832 77493
2B Top Coat Chemis 1 2291 2291 28.104 221 7244
3 T Figment Concent 1 2077 2077 25481 1.996 T0E5
4D:Top Coat Add-on (1 (213 POOLED ((CL=B548%

5 E:Foam Chemdstry (1 (197 POOLED [((CL=20.63%

& F:hilling -Dye Tt (1 (01E) POOLED [{CL=*NC*)

7 FRB Upgrade Chem 1 06 706 2665 B25 2218
& HFB Chemistry (1 (329 POOLED ((CL=92.19%

9 I.Crust Type (L) (314 POOLED |(CL=9242%

Other/Error

T otal: 11 28174 100.00%

OPTIMUM

SOEIQAW . Data Type N

o Bigger iz Better

Columi # £ Factor Lesel Description Lewel |Comntribuation

1 & Pigment Type MA Suppl 1 1351
2 B:Top Coat Chetnis N& Top Co 1 A37
3 CiPigment Concent 10 Percent 2 A6
7 FEB Upgrade Chem Abzent 2 242

Total Contribuation From All Factors. .. 2446

Current Grand Average Of Performance. . 10.90%

Expected Result At Optirnam Condition. .. 13351
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Analysis with C2A - 1000 KJ ( S/N with QC = Bigger)

Results

2 100007 Drata Trype: ERURT o
QC Type:

Sarmmle# 1 Sammle#l  Sammle$#3  Sammle#d  Sammle# S Sammle# b -

Tral# 1 [4.059 3.94
Trial# 2 |39 380
Trial#3  |4.26 435
Trial# 4 403 4.03
Trial# 5 |3.93 4
Tral# 6 |41 4.059
Trial# 7T |3.12 313
Trial# 8 |3.08 3.08
0008
ME

File: D22 1000 Data Type: W
QG Type; Bigger is Better

Column # / Factors Lewvell Lewvel 2
1 &:Pigment Type 12121 7305
2 B:Top Coat Chemis 10.742 0275
3 C:Pigment Concent 9.45 10.566

4 D:Top Coat Add-on 0218 10.192
5 EFoam Chemistry 9824 10.192
6 F:Milling -Dye Tr 10.004 10.011
7 G:RB Upgrade Chem 9.622 10395
8 H:RB Chemistry 085 10.167
9 I.Crust Type 10.324 9692

R. Roy/Nutek, Inc. www.Nutek-us.com  Solar Resistance Improvement Study rkr@Nutek-us.com
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ANOVA (95%)

g
[

Expt. File: 1000 D57 Diata Tyrpe: REREzEye

E0y Bicoer iz Better

Page 22

Frirt
Help

ak

Sum of Sgrs. F - Ratio Fure Jum Fercent

Col# fFactor (£ =D (V) [F) (=30 Pr%)
1 & Pigment Type 1 53574 53574 208351 53317 702
2B Top Coat Chemis 1 f.456 f.456 25.107 6.198 o0z
3 C:Pigment Concent 1 3753 37a3 14512 3478 5065
4D Top Coat Add-on (1 (430 POOLED ((CL=77.78%
5 E:Foam Chemdstry (1 )] POOLED ((CL=77.66%
6 F:hIilling -Diye Tt (1 {I)] FPOOLED ((CL=+*NC*)
T GEE Upgrade Chem 1 1.792 1.792 6.97 1.535 2237
2 HEB Chemistry (1 (3010 POOLED ((CL=6986%

9 T:Crust Type (1) (1.195) POOLED |(CL=9427%

OtherError

Total: 11 £2.E12 100.00%;

OPTIMUM

Expt. File; 024 1000.C

Column & £ Factor Lewel Description Lewvel |Contribution

1 & Pigment Type MA Suppli 1 2112
2 B:Top Coat Chetnds HA Top Co 1 J33
3 CPigment Concent 10 Percent 2 357
T EB Upgrade Chem Ahsent 2 324
Total Contribution From A0 Factors... 3788
Current Grand Awverage Of Performance. . 10.002
Expected Result &t Optitoum Condition. . 13,79

R. Roy/Nutek, Inc. www.Nutek-us.com

Solar Resistance Improvement Study
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Analysis with C2B- 500 KJ ( S/N with QC = Bigger, 3 added)

Results
|Sa‘N Fatio Print
Bigperis Better Help
Sarnmlef# ]l  Sarmmle# 2 Serawlef# 3  Samnle# 4 Samwle# S  Sammwled 6

Trialé 1 [2.47 4.36

Trialéf 2 [227 227

Trial# 3 [3.02 B0

Trialé# 4 [3.15 341

Trialéf 5 [2.80 283

Trial#f 6 294 18

Trial# 7 [334 332

Trial# 8 [3.12 313

Data Trpe: BRI
ISR Bigger is Better

Column # f Factors Lewell Lewvel 2
1 A:Pigment Type 8775 10.369
2 B:Top Coat Chemis o3 D244

3 C:Pigment Concent 0.501 0843
4 D:Top Coat Add-on 2014 1023
5 EFoat Chemistry D185 096
6 FMilling -Diye T 9515 Q429
T GRBE Upgrade Chem 0725 0419
& H:RB Chemistry 9.501 9643
O ICrast Type 0720 0415
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ANOVA (95%)
Expt. File: CIBI00ET 0407 Diata Type: BRG]

(BIER Ny LB Blizoer iz Better

Frirt
Help

Ok
LCancel

Sun of Sogrs. F - Ratin Fure Sum Fercent
Col# fFactor (£ (30 (v (F3 (=] P%a)
1 & Pigment Type 1 7629 7629 215497 7.593 46 606
2B:Top Coat Chemds 1 BED BED 2512 B53 524
3 C:Pigment Concent (1 (0a1) POOLED ((CL=7T828%0
40:Top Coat Add-on 1 5195 5195 146765 514 31672
5 EFoam Chemistry 1 1.802 1.802 50921 1.767 10247
& Filling -Diyre Tt (13 (.03 POOLED |(CL=T387%
T GREB Upgrade Chem 1 28 28 7914 244 1.502
2 HEB Chemistry (13 (039 FPOOLED |(CL=80.71%
9 T:Crust Type 1 294 294 2312 258 1.582

CitherError

Total: 11 16255 100.00%;

OPTIMUM
Expt. File: C2BS00KT Q47 Dita Type

Qi Bigger iz Better

Column & £ Factor Lewel Description Lewvel |Contribution

1 & Pigment Type A Supplier 2 97
2 B:Top Coat Chetnis a4 Top Coat 2 a7
AD:Top Coat &Add-on 1.8 g fdey 2 BEE
5 EF oam Chemistry SaFoam 2 38T
73 RE Upgrade Chem Present 1 152
0 T:Crast Type Ma& Cruast 1 156
Total Contribastion From All Factors.. 2422
Current Grand Average Of Performance. . 0572
Expected Result At Optitnam Condition. . 11.994
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Analysis with C2B — 750 KJ ( S/N with QC = Bigger)

Results
S/ Ratio FPrrint
Bigget is Better Help

Sarmple# 1 Sample# 2 Sammple#3  Sample# 4 Sample# S Sample#d

Trial#1 |2.22 224
Trial#2 |2.13 231
Tral#3 |3.01 297
Tral# 4 |322 333
Tral# 5 |3 201
Tral# 6 293 289
Tral# T 351 3353
Tral# 8 |323 3135

JBCT AT Drata Trpe: EONRET T
IR Dizoer is Detter

Column # / Factors Lewvell Level2
1 APigment Type 2728 11.102
2 B:Top Coat Chemis 9.402 10.428
3 CPigment Concent D234 0073

4 D:Top Coat Add-on 9.131 10.699
5 EFoam Chemistry 0478 10352
6 F:Milling -Dye Tt 9E57 9973
7 GRB Upgrade Chem 10.117 0713
% HEB Chemistry 9795 10035
O [:Crust Type 0071 0E:0
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ANOVA (95%)

Page 26

Expt. File: R DV Data Type: Frint ak
Type Fu—
S of Sogrs. F - Ratin Fure Sum Fercent
Cal # / Factar (£) (37 (V) (F) (3 (%)
1 & Pigment Type 1 1651 1651 714073 16,236 55304
2 E:Top Coat Chemis 1 3154 3154 133.187 313 10.252
3 C:Pigment Concent (1 (.04 POOLED |(CL=T835%
4D:Top Coat Add-on 1 7377 7377 311515 7353 24082
5 E:Foam Chemistry 1 21295 2295 96 944 2272 7.441
& Filling -Diye Tr (1 (.04 POOLED [(CL=8094%
7 G-RB Upgrade Chem 1 433 433 20633 464 1.522
% H:RE Chemistry 1 173 173 7312 149 439
9 T:Crust Type (1) (037 POOLED |(CL=8649%

CitherError

Total:

30.534

Signafic ant Factor and Interaction Influences |

253

0g
A-Pigment Type

[:Top Coat Add-on

R. Roy/Nutek, Inc. www.Nutek-us.com

B: Top Coat Chemiz

5 RB Upgrade Chem
E:Foam Chemistry

Solar Resistance Improvement Study

100.00%

rkr@Nutek-us.com
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| %

T

B

Significant Factor and Interaction Influences

B 2 Pigment Type

D:Top Coat
Add-on

B:Top Coat
Chernis

B E:Foam
Chemistry

B G:RE Upgrade
Chem

H:RE Chemistry

B Eror

(Diate: 91 I2006-File:C2BT A0k Q44

OPTIMUM

SORAT 4w Drata Trrpe | Print
; Help

o Bigger iz Better

Column & f Factor Lewvel Description Lewvel |Contribution
1 & Pigment Type S Supplier 2 1187
2B Top Coat Chess 248 Top Coat 2 512
4D:Top Coat Add-on 1&g fdy 2 a4
5 EFoam Chemistry SaFoam 2 A37
7 GEE Upgrade Chem Present 1 201
2 HEB Chemistry =24 FHoll Base 2 12
Total Contribution From A1 Factors... 3241
Current Grand &Average Of Performance. . 2915
Expected Result At Cptitnam Condition. . 13,156
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Analysis with C2B - 1000 KJ (' S/N with QC = Bigger)

Results
[3/N Ratio Print
|Bigger is Better Help

Sammle# 1 Sammle# 2 Sammle# 3 SammleH# 4 Sammle# S Sarmle# d

Trial#1 220 217
Trial#2 |197 193
Trial#3 |252 483
Trial# 4 (314 322
Trial# 5 |275 182
Trialdd |2.38 2.76
Trial#T |36 34

Trial# 8 |329 324

C2E 1000 .04%2 Data Type: ERE

| Bigger is Better

Column # f Factors Lewvell Lewvel2
1 APigment Type a3 11.575
2 BTop Coat Chemis b27a 10,606
3 C:Pigment Concent 0018 0967
4 D:'Top Coat Add-on D134 10.749
5 EFoam Chemistry 0.504 10381
& F:Milling -Diyre Tr 10.031 0354
7 THRB Upgrade Chem 10253 0632
& H:REB Chemistry 096 0025 - 036
9 I.Crust Type 10012 0267 -151

R. Roy/Nutek, Inc. www.Nutek-us.com  Solar Resistance Improvement Study rkr@Nutek-us.com
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ANOVA (95%)

Dy
B8Ryl Bizoer is Better

Frirt
Help

Page 29

OF.
Cancel

DOF| Swm of Sgrs. | Vatiance F - Ratin Fure Sum Fercent

Col# f Factor )] (=) (V) (F3 (= P9
1 & Pigment Type 1 31965 31965 21TFTF55 31.951 63559
2B Top Coat Chetrds 1 528 528 350.765 5.266 10205
3 CPigment Concent (1 (007 POOLED ((CL=*NC*)
4D Top Coat Add-on 1 7213 7213 53220 T8 16.001
5 EFoam Chemdstry 1 2.302 2.302 156 291 2.288 4695
6 FIIilling -Diye Tt 1 093 093 6.372 07e 16l
TGERE Upgrade Chem 1 1.154 1.154 TE 4109 1.139 2337
2 HFB Chemistry (1 (003 POOLED [(CL=*NC*)

91 Crust Type (1) (06T POOLED |(CL=9249%

Oither/Frror

Total: 11 43736 100.00%;

OPTIMUM

Expt. Filer C2B 100000437

Qi Bigger is Better

| Frint
Help

R. Roy/Nutek, Inc. www.Nutek-us.com

Solar Resistance Improvement Study

Colam & f Factor Lewvel Deseription Lewel |Contribution

1 A:Pigment Type s Supplier 2 1632
2 B:Top Coat Chetrds Sé Top Coat 2 BE3
4D Top Coat Add-on 18 g fdey 2 206
5 EFoam Chemdstry HaFoam 2 A3E
6 F I iling -Diye Tt presett 1 022
7 GRE Upgrade Chem Present 1 Al
Total Contribution From A Factors.. 3937
Current Grand Average Of Performance.. 0943
Expected Result At Optinoam Condition... 1388

rkr@Nutek-us.com




Page 30

Analysis with C3 - 500 KJ ( S/N with QC = Bigger, 4 aded)

Results
'3/ Ratin Print
|Biggeris Better Help

Sarnmle# ]l Sammle#l  Sammle$# S Sammle# 4 Sarwle# S Sammle#d

Tral#1 |35 335
THal#2 |3 3
Tral#3 |35 33
Tralé 4 |4 4
Tral# 5 |4 4
Tralfea |35 3.5
Tral# T |4 4.5
Tral# & |4 4

s G5 SO0ET Q4%

Column # fFactors Lewell Lewveld
1 & Pigment Type 11.044 12.008
2 B:Top Coat Chemis 11318 11.734
3 C:Pigment Concent 11.511 11.541

4 D:Top Coat Add-on 11.238 11815
5 EFoam Chemistry 11.205 11.847
6 F:Milling -Diye Tr 11.541 11.511
T G:RB Upgrade Chem 11.541 11.511
& H:EB Chemistry 11.541 11.511
9 I.Crust Type 12.008 11.044

R. Roy/Nutek, Inc. www.Nutek-us.com  Solar Resistance Improvement Study rkr@Nutek-us.com
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Help

C3 S00ET Q4% QC type - Bigger is Better Diata type - 317 Ratio

R. Roy/Nutek, Inc. www.Nutek-us.com  Solar Resistance Improvement Study rkr@Nutek-us.com




ANOVA (95%

Fxpt. File: ©F SO0 0477

DataType:

(BRI Bizzer iz Better

Page 32

DOF| Sum of Sogrs. | Vatiance F - Ratin Fure Jum Fercent
ol # / Factor (£ (30 (¥ (F) (=] P%a)
1 & Figment Type 1 2785 2785 28715 1AEE 30173
2 B:Top Coat Chemis 1 ¥ 52 5366 A3 4753
3 C:Pigment Concent (1 (002 POOLED |(CL=*NC*)
4D:Top Coat Add-on 1 [0g ek 10295 [01 1012
5 EFoam Chemistry 1 1338 1238 12768 1.141 12812
& F:Milling -Diyre Tr (1 (.00 POOLED [{CL=*NC*)
T GEFE Upgrade Chem (13 (002 POOLED [{CL=*NC*)
2 HEE Chemistry (13 (002 POOLED [{CL=*NC*)
9 1:Crust Type 1 2785 2785 22715 2698 30173
OtherError
Total: 11 8.21 100.00%
OPTIMUM

Eapt. File: O3 SO0F_FCTAT

Data Type E I
Bigger iz Better

| Frint
Help

R. Roy/Nutek, Inc. www.Nutek-us.com

Expected Result At Optitnun Condition..

Solar Resistance Improvement Study

Column # £ Factor Lewel Description Lewvel |Contribution

1 & Pigment Type S Supplier 2 421
2 B:Top Coat Chetnis 24 Top Coat 2 208
4 D:Top Coat Add-on 18 g fdry 2 288
5 EFoam Chemistry SaFoam 2 321
9 I:Crast Type HA Crst 1 421
Total Contribution From Al Factors... 177

Cugrent Grand Average OF Petfortmatice. . 11 526

rkr@Nutek-us.com



Page

Analysis with C3 - 750 KJ ( S/N with QC = Bigger)

Results
2/ Ratio Print
Bigger is Better Help

Sample# ] SamumleH# 2  Samnle# 3 Sammle#d  Samuple# S Semule#

Tral#1 |3 3
Tral#2 |3 25
Tral#3 |3 3
Trialf 4 |4 35
Tral#5 |35 33
Tral#d |3 33
Tral#7 |4 4
Tral# 2 |35 4

Data Tarpe: [Tl
BIONB L Bigger is Better

Column # f Factors Lewell Lewel 2
& Pigment Type 10.038 11.551
2 B:Top Coat Chemis 10.544 11.044

3 C:Pigment Concent 10.767 10821
4 D:Top Coat Add-on 10.381 11208
5 EFoam Chemistry 10.557 11.031
6 F:Milling -Dye Tr 10.718 10.87
7 G:RB Upgrade Chem 10.821 10.767
8 H:RB Chemistry 10.598 10.991
9 I.Crust Type 11.225 10.364

R. Roy/Nutek, Inc. www.Nutek-us.com  Solar Resistance Improvement Study rkr@Nutek-us.com




ANOVA (95%)
Expt. File:

ORI QT

Diata Tyrpe:

S Ratio

[BIER by LB Bizzer is Better

Frinit
Help

Page 34

ak.
Cancel

Aum of Srs. F - Ratio Pure Sum Petcent
Col # / Factor (£) (&) (V) (F) =D P(%)
1 &:Pigment Type 1 6271 6271 75632 6.78 50,273
2 B:Top Coat Chemis 1 749 749 2258 639 4386
3 C:Pigment Concent (1 (00 POOLED |(CL=*NC*)
4D:Top Coat Add-on 1 2051 2051 22,581 196 14.534
5 EFoam Chemistry 1 574 574 7432 524 4329
& FMilling -Dye Tr (1) (069 POOLED |(CL=*NC*)
7 3:RE Upgrade Chem (1) (.00 POOLED |(CL=*NC*)
% H:RE Chemistry (1) (462) POOLED |(CL=9438%
9 1. Crust Type 1 2223 2223 24492 2.133 15214
OtherErmor 10.164
Total: 11 13.438 100.00%
OPTIMUM
Expt. File: 03 TS0KI04W  Data Typ- R

o Bigger iz Better

| Pirt
Help

R. Roy/Nutek, Inc. www.Nutek-us.com

Expected Result At Optirown Condition. ..

Solar Resistance Improvement Study

Column # f Factor Level Description Lewel |Contribution

1 &:Pigment Type a4 Bupplier 2 T35
2 B.Top Coat Cherds A& Top Coat 2 249
4D Top Coat Add-on 12 gidry 2 A3
5 E-Foam Chemistry HaFoam 2 237
0 TCrast Type Ma& Cruast 1 A3
Total Contribution From Al Factors. . 2085
Current Grand Average Of Performance. .. 10794

rkr@Nutek-us.com
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Analysis with C3 - 1000 KJ ( S/N with QC = Bigger)

Results
|3/ Ratin Frirt
|Bizzeris Better Help

Sarnmlef# ]l Sammle# ) Sammle$# S Sawmle#d  Sarnlef# S Sammle#f

THal#1 3 3
Tral#2 (25 23
Tral#3 3 3
Tral#d (35 33
Trial# 5 (3.5 3.3
Tral#d 3 335
Trial# 7 (4 4
Tral# & (3.5 4

ile: C3 TO00E.C

Column # f Factors Lewell Lewel 2
1 APigment Type 0227 11.255
2 B:.Top Coat Chemis 10331 10.761

3 CPigment Concent 10.241 10.821
4 DiTop Coat Add-on 10.261 10.821
5 EFoam Chemistey 10.244 10,838
6 FMilling -Dye T 10428 10.454
7 GRE Upgrade Chem 10.525 10.357
& H:RB Chemistry 10.405 10677
8 ICrast Type 10.241 10.141
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ANOVA (95%)
it File: C3 1000 Diata Tyrpe: Prirt ak,
| Vi Bizoer is Better Lep Lancel
DOF | Sum of Sors. | Vatiance F - Ratin Fure Sum Fercent
Col# f Factor (£ (=) (¥ (F3 a0 P
1 & Pigment Type 1 6.111 6.111 18 696 5784 43853
2B Top Coat Chemis (1 (.57 POOLED |(CL=7T9930%)
3 C:Pigment Concent (1 (941 POOLED ((CL=88.77%0
4D Top Coat Add-on (1 (.41 POOLED |(CL=893204
5 E:Foam Chedstry (1 (1.05% POOLED |(CL=9131%
6 FIilling -Diye Tt (1 (.0m POOLED |(CL=*NC*)
T GFB Upgrade Chem (1 (003 POOLED |(CL=*NC*)
& HEFE Chemistry (1 (223 POOLED |(CL=*NC*)
9 T:Crust Type 1 1922 1922 5281 1.595 12.096
Other/Error
Total: 11 13.191 100.00%;
OPTIMUM
Expt. File: 3 1000E Q4% Diata T},rpe
)¢ Bigger is Better L=p
Column & £ Factor Lewvel Description Lewvel |Contribution

1 & Pigment Type a4 Supplier 2 J13
0 T:Crust Type N& Crust 1 4

Total Contribuation From Al Factors... 1112

Current Grand Average Of Performance. . 10.541

Expected Result At Optirnun Conditiosn. .. 11 654

R. Roy/Nutek, Inc. www.Nutek-us.com

Solar Resistance Improvement Study
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REPRESENTATIVE ANALYSIS
(C3 Criterion, 500 KJ Exposure, 2 Samples in each trial)

Among the 12 separate experimental setups, this particular set is used as a representative tests
and conclusions about confidence level and expected performance drawn from it.

RESULTS (Average performance = 3.791)

| S/ Ratio Brint
Bigget is Better Help

Sammple# ]l Samwple# 2  Samnle# 3 SammleH# A Sample# S Sammle# 6

Trial#1 |35 35
Trial#2 |3 3
Trial#3 |35 35
Trialé# 4 |4 4
Trialf 5 |4 4
Trial#f 6 |35 35
Trial#7T |4 4.5
Trial# 8 |4 4
Tral#® |4 4
Trial# 10 |35 33
Trial# 11 |45 4
Trial# 12 |4 4

MAIN EFFECTS

Expt File: 23 SO0ELT D507 Drata Trrpe: VR
BINRHE Dizper is Detter

Column # / Factors Lewell Level 2
1 APigment Type 11.044 12.008
2 B:Top Coat Chemis 11318 11.734
3 C:Pigment Concent 11.511 11.541

4 D:Top Coat Add-on 11.238 11815
5 EFoam Chemistry 11.205 11.247
6 F:Milling -Dye T 11.541 11.511
7 G:RB Upgrade Chem 11.541 11511
2 H:EB Chemistry 11.541 11.511
9 I.Crust Type 12.002 11.044

R. Roy/Nutek, Inc. www.Nutek-us.com  Solar Resistance Improvement Study rkr@Nutek-us.com
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Plot of Main Effects of Selected Factors

3 500K Q4% QC type - Bigger is Better Diata type - 3/H Ratio Help

C:Pigment Concent

APigment Type B:Top Coat Chemis
122+ 122+

122+

"8

A ——

M2+

10.9 { 109 108

D:Top CoatAdd-on E:Foam Chemistry F:Milling - Dye Tr
1227 1227 1221

M9

NoiF=—=—

"2+

10.9 { 109 1 108

ANOVA
st Bale: (]
Cancel

S of Sogrs. F - Ratin Fercent
Col# f Factor )] =) (V) (F) (a0 P9
1 & Pigment Type 1 2785 2785 28715 2688 30173
2B:Top Coat Chemis 1 32 32 5.366 A23 4753
3 C:Pigment Concent (1 (002 POOLED |(CL=*NC*)
4D Top Coat Add-on 1 D0E D0E 10.295 o0l 1012
5 E:Foam Chemdstry 1 1238 1238 12768 1141 12812
& F:Milling -Dive Tt (1 (002 POOLED [(CL=*NC*)
T EE Upgrade Chem (1 (002 POOLED ((CL=*NC*)
2 HFB Chemistry (1 (002 POOLED ((CL=*NC*)
0 I:Crust Type 1 2785 2785 28715 2688 30173

CitheriError

Total: 11 291 100.00%;
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Significant Factor and Interaction Influences E

30.2

4.3

AP rt T
e Tt E:Foam Chemistry

Crust Type

B:Top Coat Chemis
[:Top Coat Add-on

Errar

Beturt
| | Help
Brrirt

Significant Factor and Interaction Influences

B 2:Pigrment Type

U LCrust Type

E:Foam
Chemistry

B D:Top Coat
Add-on

B B:Top Coat
Chemis

Errar

(Date:Qra2006-File:C3 500K Q4%
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OPTIMUM CONDITION
I Biggeris Better

| Frit
Help

Colum # F Factor Lewel Description Lewel |Contribution
1 APigment Type 24 Supplier 2 421
2 B:Top Coat Chemds S8 Top Coat 2 208
4D:Top Coat Add-on 12 gidry 2 2EE
5 EFoam Chemistry Sa Foam 2 a4l
0 T.Crast Type MNa& Crast 1 421
Total Contribution From A1 Factors. .. 137
Current Grand Average Of Performatice. . 11.526

Expected Result At Optitnam Condition...

Optimum Performance With Major Factor Contributions

1077

Col 2- B Top Coat
Chemis I Total
Cantribution

B col4-DTop Coat
Add-on

B Col 5- EFoam
Chemistry

Col 8- [Crust Type

[ col 1 - &Pigment
Type

10,37 B Grand Average

By 1 g 5 4 2-(Tatal)

(Date:9/5/2006-File:C3 S00kJ.Q4W)
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CONFIDENCE INTERVAL at 90% C.L.

Confidence Interval Qualitek-4

) Ve S e

T =

917, High

Heturn

Cancel

Lovar 3/ Value = Higher Result
when QC is SMALLER

High walue of 3/ means
AR more desirable results and
Loy walue of 3/ means less
desirable results in all types
of quality characteristics.
Consequently, the
transformed 37 walue
displays magnitudes that are
consistent with the gquality
chatacteristic.

Average Performance = 3.8 (average of all 24 results)

Range of expected performance = 4.4 — 4.8 (90% confidence level)
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" Transformation of C.l. in S/M - High Value

Heturn
Cancel

High 3/ Value = Higher
Fesult when QC is BIGGER.

High walue of 3/H means
E:lmore desirable results and
low wale of 3/ means less
desirable results in all tyrpes
of guality characteristics.
Conseguently, the
transfiormed 3/ walue
displays magnitudes that
are consistent with the
guality characteristic.

atclard
1 15 defined

VARIATION REDUCTION & EXPECTED SAVINGS
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& Performance Distributions - Current & Improved

Vanation Reduction Plot
(Bazed on Assumed Honmal Performance Distributons: Current w=. [rproneed)

|
Current Condition

| co— |
rlewd mproved Condition

12580 =

1000 P

-‘-\-\-“"“-\.._\_

\

il

Ta0

Frequency Distribution

s

&S00 /

/ N\
21 1] TN K

250

2.00 3.25 2.50 375 4.00 4.25 4.50 4.75

Measured Results(y) [Expt. File: ©3 SO0K Q4 Qualitak-4, Q572006 |

5.00
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Help I Cancel IM

Plotting Parameters

Curent Condition

SN ratio I-| 1 R2E
Average Ig_?g

Std.Deviation IEI.3EE

Cry Cpk |4

Target Vahe Ig_?g

oc l Bigager iz Better

Improved Condition

5/M ratio I-|3.3|:|5
Ayerage Ig_?g

Std.Deviation In_31 5

Cpi12z27  Cpk [1.227
LsL  [2g29
USL  [4951

ﬁaVinQSi 336 Centz/$1 Lozs
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(Reference Materials)

Experiential factors and design:

[

Axray Type: L-12

e b move Cursar.

Fartors Lewel 2
1 |54 Supplier M& Suppli 34 Supplier
2 |B:Top Coat Chernis M& Top Co S& Top Coat
3 |C:Pigrnent Concent 5 percent 10 Percent
4 |D:Top Coat &dd-on 10 g dr 1.2 g iy
5 |E:Foar Cherdstry }M& Foam A Bupplier
6 |F:IIilling -Dre Tr present L Bsent
T |ZEB Upgrade Chemn Present Lbhgent
& [H:EB Chemstry N& Foll B 34 Roll Base
0 [:Crust Type M& Crst 34 Crust
10 (COLUNN UHUSED *UONUSED*  ceeeeeeee
11 (COLUNN UNUSED *UONUSED* e

—
=

—_
—_

B2 b b3 = = — b3 B3 B = o b
Ll O R e U O R R R O R
Lo O R S N o T R T O T O R N O

[ S S G S O R I e R

Lo O R R e S R R

Ba o— = = B3 B3 B3 o b o B3 | =]
— = bJ B3 o B3 — b3 B3 — b G
[ R il = R i I S e
o R e Y e T e T e R e Y e Y e Y e S e Y e Y e

o o o o o o o o o o o O

COhjective OFf The Studse

Determitie leather finish process that is resistant to solar exposure
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Description of Experimental Trial Conditions (GM-SOLAR.TRL)
[Number of Trial = 12 Number of samples in each trial = 0]

Trial # 1 (Random order to conduct test is 9)

A:Pigment Type -— NA Suppli - 1
B:Top Coat Chemis -- NA Top Co - 1
C:Pigment Concent -- 5 percent -— 1
D:Top Coat Add-on -- Low - 1
E:Foam Chemistry -— NA Foam -1
F:Milling -Dye Tr -- present - 1
G:RB Upgrade Chem -- Present - 1
H:RB Chemistry -- NA Roll B - 1
1:Crust Type -— NA Crust -1
Trial # 2 (Random order to conduct test is 6)
A:Pigment Type -— NA Suppli - 1
B:Top Coat Chemis -- NA Top Co - 1
C:Pigment Concent -- 5 percent -1
D:Top Coat Add-on -- Low - 1
E:Foam Chemistry -- NA Foam - 1
F:Milling -Dye Tr -- ABsent - 2
G:RB Upgrade Chem -- Absent - 2
H:RB Chemistry -— SA Roll Base -— 2
1:Crust Type -—- SA Crust - 2
Trial # 3 (Random order to conduct test is 7)
A:Pigment Type -— NA Suppli - 1
B:Top Coat Chemis -- NA Top Co - 1
C:Pigment Concent -- 10 Percent - 2
D:Top Coat Add-on -- High - 2
E:Foam Chemistry -- Sa Foam -— 2
F:Milling -Dye Tr -- present - 1
G:RB Upgrade Chem -- Present - 1
H:RB Chemistry -— NA Roll B - 1
1:Crust Type -- SA Crust - 2
Trial # 4 (Random order to conduct test is 3)
A:Pigment Type --  NA Suppli - 1
B:Top Coat Chemis -- SA Top Coat -— 2
C:Pigment Concent -- 5 percent - 1
D:Top Coat Add-on -- High - 2
E:Foam Chemistry -- Sa Foam - 2
F:Milling -Dye Tr -- present - 1
G:RB Upgrade Chem -- Absent - 2
H:RB Chemistry -- SA Roll Base - 2
1:Crust Type -— NA Crust -- 1

Trial # 5 (Random order to conduct test is 10)

A:Pigment Type -— NA Suppli - 1
B:Top Coat Chemis -- SA Top Coat - 2
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C:Pigment Concent -- 10 Percent - 2
D:Top Coat Add-on -- Low - 1
E:Foam Chemistry -— Sa Foam -— 2
F:Milling -Dye Tr -- ABsent -— 2
G:RB Upgrade Chem -- Present - 1
H:RB Chemistry -— SA Roll Base - 2
1:Crust Type -— NA Crust -1
Trial # 6 (Random order to conduct test is 5)
A:Pigment Type --  NA Suppli - 1
B:Top Coat Chemis -- SA Top Coat -— 2
C:Pigment Concent -- 10 Percent - 2
D:Top Coat Add-on -- High - 2
E:Foam Chemistry -- NA Foam - 1
F:Milling -Dye Tr -- ABsent - 2
G:RB Upgrade Chem -- Absent -— 2
H:RB Chemistry -— NA Roll B - 1
1:Crust Type -- SA Crust -— 2

Trial # 7 (Random

order to conduct test is

11)

A:Pigment Type
B:Top Coat Chemis
C:Pigment Concent
D:Top Coat Add-on
E:Foam Chemistry
F:Milling -Dye Tr
G:RB Upgrade Chem
H:RB Chemistry
1:Crust Type

Trial # 8 (Random

-— SA Supplier -
-— NA Top Co -
-- 10 Percent -
-— High -
-—  NA Foam -
-— present -
-- Absent -
-- SA Roll Base -
-- NA Crust -

order to conduct test is

PNNFPFEFEPNNEDN

4)

A:Pigment Type
B:Top Coat Chemis
C:Pigment Concent
D:Top Coat Add-on
E:Foam Chemistry
F:Milling -Dye Tr
G:RB Upgrade Chem
H:RB Chemistry
1:Crust Type

Trial # 9 (Random

-— SA Supplier -
-— NA Top Co -
--— 10 Percent -
-- Low -
-- Sa Foam -
-- ABsent -
-- Absent -
-- NA Roll B -
-— NA Crust -

order to conduct test is

PEPNNNENEDN

12)

A:Pigment Type
B:Top Coat Chemis
C:Pigment Concent
D:Top Coat Add-on
E:Foam Chemistry
F:Milling -Dye Tr
G:RB Upgrade Chem
H:RB Chemistry
1:Crust Type

R. Roy/Nutek, Inc. www.Nutek-us.com

-— SA Supplier -—
-- NA Top Co --
-- 5 percent -
-— High -
-- Sa Foam -
-- ABsent -
-- Present -
-— SA Roll Base -
-— SA Crust -

NNFEFNNNREN
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Trial # 10 (Random order to conduct test is 8)

A:Pigment Type -— SA Supplier -— 2
B:Top Coat Chemis -- SA Top Coat -— 2
C:Pigment Concent -- 10 Percent -— 2
D:Top Coat Add-on -- Low - 1
E:Foam Chemistry -— NA Foam -1
F:Milling -Dye Tr -- present - 1
G:RB Upgrade Chem -- Present - 1
H:RB Chemistry -— SA Roll Base - 2
1:Crust Type -- SA Crust - 2

Trial # 11 (Random order to conduct test is 2)

A:Pigment Type -— SA Supplier - 2
B:Top Coat Chemis -- SA Top Coat -— 2
C:Pigment Concent -- 5 percent -—- 1
D:Top Coat Add-on -- High -— 2
E:Foam Chemistry -- NA Foam - 1
F:Milling -Dye Tr -- ABsent - 2
G:RB Upgrade Chem -- Present - 1
H:RB Chemistry -— NA Roll B - 1
1:Crust Type -— NA Crust -1

Trial # 12 (Random order to conduct test is 1)

A:Pigment Type -— SA Supplier -— 2
B:Top Coat Chemis -- SA Top Coat - 2
C:Pigment Concent -- 5 percent - 1
D:Top Coat Add-on -- Low - 1
E:Foam Chemistry -- Sa Foam -— 2
F:Milling -Dye Tr -- present - 1
G:RB Upgrade Chem -- Absent - 2
H:RB Chemistry -- NA Roll B - 1
1:Crust Type -- SA Crust - 2
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(sample
Test
results)
o . Relative
criteria worst best Quality ;
description | reading | reading | characteristic V(\;ier']glh)t
Uglhtfe dark bigger is
change better
1 5 26%
C.S.P. delta nominal
a 20 0
39%
C.S.P. delta .
b nominal
20 0
Absolute
Visual color reading,
(Delta L) SMALLER is
1 6 better 35%
C1 = light - dark value; Delta L not modified to 1 worst to 5 best reading
C2 = Delta A + B; original test data not modified to 20 worst and 0 best
C3 = Visual color; original test data under gray scale; not modified to
1 worst and 10 best reading
Sample set 1
500KJ
Delta | Gray delta | delta | delta | delta | delta
# |E scale A B C H L
1| 2.38 3-4 -0.06 | -0.53 | -0.53 | -0.06 | -2.32
3] 343 3 -0.08 | -0.73 | -0.73 | -0.10 | -3.35
5 | 2.58 3-4 0.25 | 0.02 | 0.08 | -0.24 | -2.57
7] 143 4 0.08 | 0.15 | 0.16 | -0.04 | -1.42
9] 194 4 0.02 | -0.11 | -0.10 | -0.05 | -1.94
11| 2.59 34 0.13 | -0.06 | -0.03 | -0.14 | -2.58
13| 1.38 4 -0.23 | 0.34 | 0.28 | 0.30 | -1.32
15| 1.63 4 -0.36 | 0.12 | 0.03 | 0.37 | -1.59
17 | 1.32 4 -0.51 | 0.71 | 0.58 | 0.65 | -0.99
19| 2.25 3-4 -0.67 | 0.05 | -0.09 | 0.66 | -2.15
21 [ 1.09 4-5 -0.76 | 0.58 | 0.42 | 0.86 | -0.52
23| 1.82 4 -0.78 | 0.10 | -0.07 | 0.79 | -1.64
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oo b~NH

12
14
16
18
20
22
24

Sample set 2

500KJ

Delta | Gray delta | delta | delta | delta | delta
E scale A B C H L

2.87 3-4 0.00 | -0.64 | -0.63 | -0.15 | -2.79
3.46 3 -0.10 | -0.73 | -0.73 | -0.07 | -3.38
2.32 3-4 0.20 | -0.11 | -0.06 | -0.22 | -2.30
1.70 4 0.06 | 021 | 0.22 | -0.01 | -1.69
2.10 4 0.05 | -0.07 | -0.06 | -0.06 | -2.09
2.23 3-4 0.07 | -0.20 | -0.17 | -0.12 | -2.22
1.01 4-5 -0.21 | 0.32 0.26 0.28 | -0.94
1.66 4 -0.31 | 0.13 | 0.05 0.34 | -1.63
1.33 4 -0.50 | 0.62 | 0.50 0.62 | -1.07
2.17 3-4 -0.68 | 0.05 | -0.10 | 0.67 | -2.07
1.34 4 -0.77 | 0.56 | 0.40 0.87 | -0.94
1.60 4 -0.77 | 0.12 | -0.05 | 0.78 | -1.40

Results for 750 KJ & 100 KJ are not shown here.

12 Experiment files for analysis in Qualitek-4 software:

[+

23]

[+

[+

+

I '_;_:

- _ ﬁr -/ Search ,L

I} PC-Dactor For wéindaws
) PCTW4Me
[ Philips
3 w3z

) BACEUP

() Data
= I UsrFiles

[} Extra Exptk Files

I3 QuickTime
) Real
[_J Registry Mechanic
I =) RentTracker

Faolders E b

x

oy

| BscStaBC. Qaw
= 1 500K Q4w
| c1 7S0KD. Q4w
= 1 1000k, Q4w
= czasnokd.Qaw
= czaTsoKd, Qaw
= cza 1000.04%
= c2Bs00K. Q4w
= c2B7s0K. Q4w
=) c2B 1000.Q4w
=) 3 500K, Q4w
= 3 750KD. Q4w
f_ﬂJ 3 1000k, Q4w

Jd

Source of results: Project Team
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