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About The Color & Appearance Program

The Collaborative Reference Program for Color & Appearance is operated and maintained by
Collaborative Testing Services, Inc. (CTS), with technical guidance and advice provided by
representatives from various instrument manufacturers. The program allows laboratories to compare
periodically the performance of their testing with that of other laboratories.

Paint chip samples, which have been custom-made specifically for Collaborative Testing Services by
Munsell Color, X-Rite Inc., Grand Rapids, MI, are distributed four times per year to participating
laboratories. Gloss participants test two pairs of paint chip samples at different gloss levels,
approximately 5-10 units apart. Color & Color Difference participants measure a set of two opaque
color paint chips, selected from throughout the full color spectrum, consisting of a nonmetameric match
with small color differences. These data are analyzed in two separate tables based on the conditions of
measurement used. Laboratories that also participate in the Spectrophotometric analyses measure one
of the opaque color chips for % reflectance at 16 wavelengths.

Please refer to each test's 'Key' for definitions of terms used in the tables and graphs and guidelines to
interpreting the results. Also shown are notes concerning specific laboratory results, as well as
significant findings related to instrument types or other testing variations.

ABOUT CTS

Founded in 1971, CTS is a privately-owned company that specializes in interlaboratory tests for a wide
variety of industries, including rubber, plastics, fasteners and metals, containerboard, paper, color, and
wine as well as proficiency tests for forensic laboratories. All of the tests are designed to assist
organizations in achieving and maintaining quality control objectives. Labs from the U.S., as well as
more than 80 countries, currently participate in the CTS programs.

For further information concerning this report contact:

Collaborative Testing Services, Inc.
21331 Gentry Drive
Sterling, Virginia 20166 USA

+1-571-434-1925
FAX #: +1-571-434-1937

color@cts-interlab.com

Office Hours: 8:00 a.m. - 4:30 p.m. ET



Key for Color Program Web Summary Report

WebCode Assigned laboratory identification number (temporary) used to ensure lab confidentiality
while permitting a lab to locate its data in the Color Report published on the CTS web
site. The Web Code for each analysis can be found in the Performance Analysis Report
mailed to each participant.

Lab Mean The average of the 2 test results obtained by the participant for CIE L*,a*,b* color space
values.
Grand Mean The average of the LAB MEANS for all included participants. Laboratories flagged

with an X or an M (see DATA FLAG column) are excluded from the GRAND MEAN.

Between-Lab An indication of the precision of measurement between the laboratories.
Standard Deviation  The greater the spread of the LAB MEANS about the GRAND MEAN, the larger the
BETWEEN-LAB STANDARD DEVIATION (and vice versa).

Comparative An indication of how well a laboratory's results agree with the other

Performance Value  participants. The CPV is a ratio indicating the number of standard deviations from the
GRAND MEAN. The closer a laboratory's COMPARATIVE PERFORMANCE
VALUE is to zero, the more consistent its results are with the other participants’ data
(and vice versa). The critical value for each CPV will vary depending on the number of
labs participating in a test.

Graphs For each laboratory, the LAB MEAN for the first sample is plotted against the LAB
MEAN for the second sample with each point representing a laboratory. The
horizontal and vertical axes are the GRAND MEANS for each sample. For each test
there are three plots: L*2 vs L*1, a*2 vs a*1 and b*2 vs b*1. The a* and b* plots are
created using absolute values.

Inst Code A code indicating the manufacturer of the instrument used to perform the test (see
separate INSTRUMENT CODE LIST for each test section).

Data Flag DATA FLAGS are assigned based on the simultaneous analysis of both samples
tested. Refer to the following chart for an explanation of each symbol:
DATA STATISTICALLY
ELAG INCLUDED/EXCLUDED ACTION REQUIRED

* INCLUDED - review testing procedure and monitor future
results. Results fall outside 95% ellipse but within a 99%
ellipse that is calculated but not drawn.

X EXCLUDED STOP -immediate review of data and/or testing procedure is
required. Results fall outside the 99% ellipse and one or more CPV
are greater than critical value. See specific notes following each table
for more information on why the data is excluded. It is also possible to
have an "X" for individual color coordinate (L*, a* or b*) without
overall "X" flag. It means that results fall outside the 99% ellipse for
particular coordinate but have no CPV flags. Those results will not
require any action.

M EXCLUDED PROCEED - lab was unable to report data for at least one

sample. However, a lab receiving two of more M flags for a
test may need to stop and review its testing procedures.



Key for Spectrophotometric Web Summary Report

WebCode Assigned laboratory identification number (temporary) used to ensure lab confidentiality
while permitting a lab to locate its data in the Color Report published on the CTS web
site. The Web Code for each analysis can be found in the Performance Analysis Report
mailed to each participant.

Grand Mean The average of the LAB MEANS for all included participants. Laboratories flagged
with an X or an M (see DATA FLAG column) are excluded from the GRAND MEAN.

Between-Lab An indication of the precision of measurement between the laboratories.
Standard Deviation  The greater the spread of the LAB MEANS about the GRAND MEAN, the larger the
BETWEEN-LAB STANDARD DEVIATION (and vice versa).

Inst Code A code indicating the manufacturer of the instrument used to perform the test (see
separate INSTRUMENT CODE LIST for each test section).

Data Flag DATA FLAGS are assigned based on the simultaneous analysis of both samples
tested. Refer to the following chart for an explanation of each symbol:

DATA STATISTICALLY
FLAG INCLUDED/EXCLUDED ACTION REQUIRED
* INCLUDED - review testing procedure and monitor future
results. Results fall outside 95% ellipse but within a 99%
ellipse that is calculated but not drawn.
X EXCLUDED STOP -immediate review of data and/or testing procedure is

required. See specific notes following each table for more information
on why the data is excluded.

In addition to the DATA FLAG column, it is also possible to have an X on individual wavelength values as follows:

X - The laboratory's mean for that wavelength is greater than a 95% deviation from the GRAND
MEAN.



Key for Gloss Web Summary Report

WebCode Assigned laboratory identification number (temporary) used to ensure lab confidentiality
while permitting a lab to locate its data in the Color Report published on the CTS web
site. The Web Code for each analysis can be found in the Performance Analysis Report
mailed to each participant.

Lab Mean The average of the test results obtained by the participant.

Grand Mean The average of the LAB MEANS for all included participants. Laboratories flagged
with an X or an M (see DATA FLAG column) are excluded from the GRAND MEAN.

Difference from
Grand Mean The difference of the LAB MEAN from the GRAND MEAN.

Between-Lab An indication of the precision of measurement between the laboratories.
Standard Deviation  The greater the spread of the LAB MEANS about the GRAND MEAN, the larger the
BETWEEN-LAB STANDARD DEVIATION (and vice versa).

Comparative An indication of how well a laboratory's results agree with the other

Performance Value  participants. The CPV is a ratio indicating the number of standard deviations from the
GRAND MEAN. The closer a laboratory's COMPARATIVE PERFORMANCE
VALUE is to zero, the more consistent its results are with the other participants' data
(and vice versa). The critical value for each CPV will vary depending on the number of
labs participating in a test.

Inst Code A code indicating the manufacturer of the instrument used to perform the test (see
separate INSTRUMENT CODE LIST for each test section).

Graphs For each laboratory, the LAB MEAN for the first sample (x-axis) is plotted against the
LAB MEAN for the second sample (y-axis) with each point representing a laboratory. The
horizontal and vertical cross-hairs are the GRAND MEANS for each sample. When 20 or
more laboratories are in the statistics, an ellipse is also drawn so that 95% of the time a
randomly selected laboratory will be included inside the ellipse. Plotted data flags are
explained above.

Data Flag DATA FLAGS are assigned based on the simultaneous analysis of both samples
tested. Refer to the following chart for an explanation of each symbol:
DATA STATISTICALLY
FLAG INCLUDED/EXCLUDED ACTION REQUIRED
* INCLUDED - review testing procedure and monitor future

results. Results fall outside 95% ellipse but within a 99%
ellipse that is calculated but not drawn.

X EXCLUDED STOP -immediate review of data and/or testing procedure is
required. Results fall outside the 99% ellipse. See specific
notes following each table for more information on why the
data is excluded.

M EXCLUDED PROCEED - lab was unable to report data for at least one
sample. However, a lab receiving two of more M flags for a
test may need to stop and review its testing procedures.



CTS Interlaboratory Testing Program for Color & Appearance

Analysis 408

Color and Color Difference - Paint Chips - 45-0 Geometry Instruments
CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

Report #167

1st Qtr 2014

CIE L* o* b* Color Values

WebCode Flag Samples  L* a* b
26211 N2 N s 267
221643 N2 7293 2994 2691
YFYeR N2 7273 e 2620
sssov M e aahe ek
PP N2 N6 a9ee 2507
6¥19K9 N2 7225 o946 2609
2quIX M2 7216 293 2609
79UPAL N2 7208 2940 em
BEXCZ N2 T4 e 2643
ABPRW Niz e zo4s 259
SOWEM M 7150 s0a  aais
BL8BeM Na2 724 aa79 268
c3K8 M2 705 990 2623
cPTs M2 s s 26
DKM Miz 7228 w912 2583
DR3P Maz 7337 2905 2688

Printed: January 19, 2017

Color Difference Values

AL* Ag* Ab* AE* InstrCode
0.42 -0.43 -0.57 0.83 GH
0.59 -0.40 -0.54 0.89 XO
0.62 -0.49 -0.61 0.99 HW
0.39 -0.29 -0.42 0.64 HW
0.51 -0.27 -0.43 0.72 GU
0.50 -0.36 -0.52 0.80 XO
0.56 -0.39 -0.53 0.86 XM
0.42 -0.32 -0.46 0.69 XK
0.54 -0.43 -0.54 0.87 HW
0.59 -0.40 -0.53 0.88 XU
0.54 -0.38 -0.50 0.82 GU
0.53 -0.42 -0.55 0.87 HW
0.55 -0.44 -0.53 0.88 GE
0.39 -0.28 -0.42 0.63 XV
0.57 -0.42 -0.59 0.92 HK
0.59 -0.53 -0.67 1.03 HW

Copyright © 2017 CTS, Inc



CTS Interlaboratory Testing Program for Color & Appearance

Analysis 408

Color and Color Difference - Paint Chips - 45-0 Geometry Instruments
CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

Report #167

1st Qtr 2014

CIE L* o* b* Color Values

WebCode Flag Samples  L* a* b
OYCURT N Tar sods 2546
UGTIC X\l 7e0s  omss  eds
PN W 7am sem 2590
FEHTOC M2 7305 299 ass
N < B
H9GID AL TS aeas 260
WUDF X O e ades
JEVKS N 7285 av0s  aee
TwWels WD T aees 2580
Lccohy N2 7264 omse  6a
MYPOKD M2 720s o9% 2608
N7KRBL N2 7227 2905 a4
PaPIAY N2 7207 295 2497
PN2XES Maz 729 2910 2628
PPUXAY N2 79 a9%  osal
PUFRX Mo 7240 oare 6

Printed: January 19, 2017

Color Difference Values

AL* Ag* Ab* AE* InstrCode
0.56 -0.44 -0.62 0.94 XR
0.55 -0.42 -0.54 0.88 MG
0.55 -0.44 -0.57 0.91 XO
0.64 -0.42 -0.52 0.92 ™
0.55 -0.49 -0.66 0.98 HW
0.42 -0.42 -0.57 0.82 XO
-0.02 0.00 0.01 0.02 GE
0.63 -0.46 -0.60 0.98 HW
0.55 -0.39 -0.57 0.88 HY
0.57 -0.44 -0.59 0.92 HW
0.54 -0.37 -0.48 0.81 XU
0.57 -0.47 -0.57 0.93 AE
0.56 -0.46 -0.53 0.89 XX
0.63 -0.50 -0.57 0.98 GD
0.53 -0.43 -0.53 0.86 XV
0.55 -0.41 -0.55 0.88 HW

Copyright © 2017 CTS, Inc



\ / CTS Interlaboratory Testing Program for Color & Appearance
Analysis 408

Color and Color Difference - Paint Chips - 45-0 Geometry Instruments

CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

Report #167

1st Qtr 2014

CIE L* o* b* Color Values

Color Difference Values

WebCode Flag Samples  L* a* b* AL* Aa* Ab* AE* InstrCode
A141 71.78 29.21 25.73
RT7AXU A142 79 40 28.73 2520 0.63 -0.48 -0.53 0.94 GE
A141 71.75 30.48 26.87
RVYBLC A142 7998 30.04 26.29 0.53 -0.45 -0.58 0.90 GH
A141 75.66 27.32 24.23
UY3B7D X A142 76.71 2671 03,57 1.06 -0.61 -0.66 1.38 XN
Al41 72.35 29.24 26.53
YJZALE A142 7981 28.87 26.00 0.46 -0.37 -0.53 0.79 HK
Summary Statistics
Samples L* a* b* AL* Aa* Ab* AE*
Grand Means
A141 71.75 29.66 26.54
A142 72.29 29.25 26.00 0.54 -0.41 -0.54 0.87
Stnd Dev Btwn Labs
A141 0.35 0.35 0.50
A142 0.37 0.37 0.49 0.07 0.06 0.06 0.09
Statistics based on 33 of 36 reporting participants

Comments Assigned on Data Flags for Test #408

EUGT73C(X) - High L* values.

HVLLDF(X) - Low a* and b* values for Sample A141. Small DL, Da, Db, and DE values.

UY3B7D(X) - Low a*, b* values and high L* values. Large DL, Da, and DE values.

Printed: January 19, 2017

Copyright

© 2017 CTS, Inc



\ / CTS Interlaboratory Testing Program for Color & Appearance Report #167

- @_ Analysis 408 1st Qir 2014
Color and Color Difference - Paint Chips - 45-0 Geometry Instruments

CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

L2* vs L1*

SAMPLE AT41 = 71.75 SAMPLE A142 = 72.29

ANALYSIS 408 - L2* vs L1*

726 728 730 732 734 736
SAMPLE A142

724

716 718 720 722

71.4

SAMPLE A141
706 708 710 712 714 716 718 720 722 724 726 728 730

Printed: January 19, 2017 9 Copyright © 2017 CTS, Inc



\ / CTS Interlaboratory Testing Program for Color & Appearance Report #167

- @_ Analysis 408 1st Qir 2014
Color and Color Difference - Paint Chips - 45-0 Geometry Instruments

CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

a2* vs al*

SAMPLE AT41 = 29.66 SAMPLE A142 = 29.25

ANALYSIS 408 - a2* vs at1*

29.8 30.0 30.2 304
SAMPLE A142

29.6

294

28.8 29.0 29.2

28.6

SAMPLE A141
286 288 290 292 294 296 2908 300 302 304 306 308

Printed: January 19, 2017 10 Copyright © 2017 CTS, Inc



\ / CTS Interlaboratory Testing Program for Color & Appearance Report #167
Analysis 408 1st Qtr 2014

@ Color and Color Difference - Paint Chips - 45-0 Geometry Instruments
CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

SAMPLE A141 = 26.54

ANALYSIS 408 - b2* vs b1*

b2* vs

b1*

SAMPLE A142 = 26.00

SAMPLE A142

248 250 252 254 256 258 26.0 262 264 266 268 270 272 274

SAMPLE A141

252 254 256 258 260 262 264 266 268 270 272 274 276 278 280

Printed: January 19, 2017

11

Copyright © 2017 CTS, Inc



CTS Interlaboratory Testing Program for Color & Appearance
Analysis 409

Color and Color Difference - Paint Chips - Sphere Geometry Instruments
CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

Report #167

1st Qtr 2014

CIE L* o* b* Color Values

WebCode Flag Samples  L* a* b
26262 X W NN sem e
2724 N 7os amor e
2827 Nip 708 aser 49
222 N2 e amer e
33NK67 Niz 7% abss 49
aLR23 N T v e
ATz N T ovee o
mawp A D e e
avzvay N2 74 seen ik
3ziE3C Nir 7 a0 e
4FWERY N 7 aes aier
Nir 795 aena 250
ALy Nir e omee a4
2847 Va2 7oa2 ey 2472
BeM7TK Nz 7o amer  saer
962UNK N s aeeo sies

Printed: January 19, 2017

12

Color Difference Values

AL* Ag* Ab* AE* InstrCode
0.63 -0.42 -0.56 0.94 HG
0.61 -0.48 -0.56 0.95 AJ
0.59 -0.45 -0.56 0.92 X
0.57 -0.46 -0.57 0.93 MM
0.59 -0.51 -0.60 0.98 HF
0.58 -0.51 -0.63 0.99 AM
0.60 -0.43 -0.54 0.91 XH
0.63 -0.50 -0.63 1.02 AM
0.60 -0.46 -0.56 0.93 AJ
0.60 -0.47 -0.54 0.93 XH
0.62 -0.46 -0.57 0.96 MM
0.61 -0.51 -0.62 1.00 MV
0.58 -0.49 -0.59 0.96 MM
0.58 -0.49 -0.59 0.95 AM
0.60 -0.51 -0.60 0.99 XX
0.60 -0.47 -0.58 0.95 AQ

Copyright © 2017 CTS, Inc



CTS Interlaboratory Testing Program for Color & Appearance
Analysis 409

Color and Color Difference - Paint Chips - Sphere Geometry Instruments
CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

Report #167

1st Qtr 2014

CIE L* o* b* Color Values

WebCode Flag Samples  L* a* b
oAPAN M2 7224 292 2509
98PaMS Nir 7w omas arse
MNOGCD M %5 ames  seso
ouxcl9 Ni2 7244 2895 2493
pB98CF M2 94 obod  audd
3887 Niz 7294 aas 2490
SNPAW 00 101 se0s 2908
38KIYD N> 7200 o508 24dr
BEH23H N2 7230 oese s
SELXUB M 7005 e aass
SIS 00 1091 seae arrs
SO W4 Tos  anes  arss
BTLAXY Niz 7203 el 2470
ez N 0 e 2e0s
cop2G N2 705 amas 25
cumer WD L e ar

Printed: January 19, 2017

13

Color Difference Values

AL* Ag* Ab* AE* InstrCode
0.60 -0.48 -0.61 0.97 PE
0.57 -0.47 -0.58 0.93 AO
0.59 -0.50 -0.59 0.97 MM
0.58 -0.43 -0.57 0.91 AJ
0.59 -0.47 -0.54 0.92 HP
0.57 -0.44 -0.54 0.89 X
0.60 -0.47 -0.56 0.94 MI
0.57 -0.44 -0.55 0.91 HP
0.64 -0.53 -0.61 1.03 AM
0.54 -0.49 -0.56 0.92 CE
0.57 -0.44 -0.56 0.91 X
0.59 -0.50 -0.57 0.96 Al
0.58 -0.45 -0.57 0.92 MM
0.63 -0.48 -0.55 0.96 XH
0.66 -0.52 -0.63 1.05 XM
0.59 -0.48 -0.58 0.95 AR

Copyright © 2017 CTS, Inc



CTS Interlaboratory Testing Program for Color & Appearance
Analysis 409

Color and Color Difference - Paint Chips - Sphere Geometry Instruments
CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

Report #167

1st Qtr 2014

CIE L* o* b* Color Values

WebCode Flag Samples  L* a* b
DAZRE N2 N9 amos 2470
DONZRY W 721 oesa e
M 708 2908 aar
eL9PFD M2 705 oer  aase
FQWASS X M 574 omdo a0
WOON X AN N e aase
BO0FK N2 e oaes 2477
WA W 1aes se7s ares
UYL Ni2 e s a4ss
FIGIUD M 708 ey a7
FuMwuz N 0 s aaee
ceawsF MU 0% oaas o4e0
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GMINC N % e e
A s s
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Printed: January 19, 2017

14

Color Difference Values

AL* Ag* Ab* AE* InstrCode
0.56 -0.52 -0.62 0.98 AJ
0.59 -0.48 -0.57 0.94 MK
0.59 -0.50 -0.54 0.94 MV
0.64 -0.43 -0.55 0.94 AJ
0.58 -0.51 -0.60 0.98 XO
0.54 -0.48 -0.55 0.91 HH
0.60 -0.44 -0.56 0.93 MM
0.56 -0.43 -0.54 0.89 XX
0.64 -0.47 -0.59 0.99 MJ
0.60 -0.44 -0.54 0.92 MK
0.60 -0.52 -0.60 0.99 MM
0.58 -0.46 -0.59 0.94 AM
0.60 -0.51 -0.58 0.97 Al
0.62 -0.47 -0.62 0.99 AM
0.60 -0.51 -0.61 0.99 GD
0.57 -0.42 -0.53 0.89 MM

Copyright © 2017 CTS, Inc



CTS Interlaboratory Testing Program for Color & Appearance
Analysis 409

Color and Color Difference - Paint Chips - Sphere Geometry Instruments
CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

Report #167

1st Qtr 2014

CIE L* o* b* Color Values

WebCode Flag Samples  L* a* b
A
o A S
e A A
owwz AL N st aees
Homz N 0 anes  aeks
HUBDK D 0 aess  sees
Javers Ni2 7240 msr 250
sE777 i 723 ey 2480
WWeB X WS 7% asa0 2507
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Printed: January 19, 2017

15

Color Difference Values

AL* Ag* Ab* AE* InstrCode
0.57 -0.45 -0.55 0.90 X
0.59 -0.47 -0.57 0.94 AJ
0.57 -0.40 -0.51 0.86 MK
0.58 -0.44 -0.55 0.91 MV
0.62 -0.51 -0.57 0.98 AJ
0.58 -0.48 -0.58 0.94 X
0.56 -0.45 -0.56 0.91 HW
0.62 -0.50 -0.63 1.01 AJ
0.62 -0.54 -0.60 1.01 XM
0.59 -0.45 -0.54 0.92 AQ
0.61 -0.48 -0.58 0.96 XO
0.58 -0.46 -0.59 0.94 AJ
0.59 -0.40 -0.47 0.85 AM
0.59 -0.47 -0.57 0.94 GF
0.61 -0.49 -0.61 0.99 AR
0.58 -0.46 -0.58 0.94 HW

Copyright © 2017 CTS, Inc



\ / CTS Interlaboratory Testing Program for Color & Appearance
Analysis 409

Color and Color Difference - Paint Chips - Sphere Geometry Instruments
CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

Report #167

1st Qtr 2014

CIE L* o* b* Color Values

WebCode Flag Samples  L* a* b
wiace MO T s i
NavYaZ M 7226 a9 2470
ND3P9 Mi2 7224 a6 253
NZPEST X ML Tee ares a00e
M2 724 omes  oea8
Faveat N2 7045 o4y 2906
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Y A Te gmes  ares
PGB X W 7% mzs 2
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Printed: January 19, 2017

16

Color Difference Values

AL* Ag* Ab* AE* InstrCode
0.57 -0.42 -0.50 0.87 MG
0.59 -0.47 -0.58 0.95 AJ
0.55 -0.48 -0.58 0.93 XU
0.55 -0.35 -0.63 0.90 AO
0.62 -0.49 -0.58 0.97 AO
0.67 -0.52 -0.63 1.05 XM
0.59 -0.43 -0.50 0.88 MI
0.59 -0.42 -0.56 0.91 X
0.62 -0.55 -0.66 1.06 XO
0.57 -0.46 -0.57 0.93 MK
0.54 -0.38 -0.50 0.83 XU
0.51 -0.35 -0.53 0.81 GC
0.60 -0.41 -0.51 0.89 AO
0.59 -0.42 -0.54 0.89 X
0.57 -0.41 -0.54 0.88 AM
0.64 -0.50 -0.67 1.05 MK

Copyright © 2017 CTS, Inc



CTS Interlaboratory Testing Program for Color & Appearance
Analysis 409

Color and Color Difference - Paint Chips - Sphere Geometry Instruments
CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

Report #167

1st Qtr 2014

CIE L* o* b* Color Values

WebCode Flag Samples  L* a* b
e NGO 1% s asos
UANAF N2 7297 oar aars
DUz WD s ames  aaes
i x NS % smr aeas
wack N 000 e ares
vemeD N 10 mse aes
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Printed: January 19, 2017

17

Color Difference Values

ALl Ag* Ab* AE* InstrCode
0.59 -0.46 -0.56 0.93 X
0.59 -0.50 -0.59 0.97 X
0.54 -0.41 -0.52 0.85 X
0.54 -0.44 -0.55 0.88 GA
0.61 -0.45 -0.55 0.94 Ml
0.60 -0.46 -0.55 0.93 HP
0.57 -0.46 -0.56 0.92 AM
0.57 -0.45 -0.55 0.92 MM
0.57 -0.43 -0.52 0.88 Ml
0.58 -0.47 -0.59 0.95 X
0.60 -0.47 -0.57 0.95 X
0.62 -0.48 -0.58 0.97 XH
0.59 -0.50 -0.62 0.98 Al
0.59 -0.45 -0.56 0.92 AO
0.61 -0.49 -0.58 0.97 AL
0.52 -0.49 -0.57 0.91 CA

Copyright © 2017 CTS, Inc



\ / CTS Interlaboratory Testing Program for Color & Appearance
Analysis 409

Color and Color Difference - Paint Chips - Sphere Geometry Instruments
CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

Report #167

1st Qtr 2014

CIE L* o* b* Color Values

WebCode Flag Samples  L* a* b
MoWRE M2 7226 obes 2999
e M2 7202 aer 249
ANCPLE N2 7227 anes 2520
I A A
vaKoe7 Mo 7% w1 e
YOQEW A %0 gmes  ados
VRORG N> M0 obes aan
TPPE N2 720 oa7e ek
VRWPP2 N> 7236 o6 24sr
waza ML BT gmer e
zCaD Mo 743w aasm
Z1Aw8e M2 7208 oes0 2479
2¥B3w M2 722 %N oem

Printed: January 19, 2017

18

Color Difference Values

AL* Ag* Ab* AE* InstrCode
0.57 -0.46 -0.58 0.93 GD
0.60 -0.47 -0.58 0.95 X
0.60 -0.52 -0.61 1.00 GD
0.59 -0.47 -0.60 0.96 XO
0.62 -0.53 -0.60 1.01 AM
0.63 -0.46 -0.54 0.95 MM
0.62 -0.51 -0.61 1.01 AO
0.57 -0.52 -0.63 1.00 MK
0.56 -0.49 -0.60 0.96 XX
0.62 -0.45 -0.57 0.95 HP
0.57 -0.42 -0.54 0.88 GG
0.63 -0.49 -0.60 1.00 XH
0.58 -0.41 -0.49 0.86 AM

Copyright © 2017 CTS, Inc
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Analysis 409

1st Qtr 2014

Color and Color Difference - Paint Chips - Sphere Geometry Instruments
CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

/

Summary Statistics

Samples L*
Grand Means

Stnd Dev Btwn Labs

Al41 71.63
A142 72.22

Al41 0.13
Al142 0.14

o]

29.28
28.82

0.19
0.19

25.44
24.87

0.22
0.22

Ab* AE*
-0.57 0.94
0.03 0.04

Statistics based on 98 of 109 reporting participants

Comments Assigned on Data Flags for Test #409

EQWABB(X) - High L* values.

JWTWCB(X) - Low a* value for Sample A142. Large replication difference for a* value on Sample A142.

(
(
L6ZHAA4(X) - High L* values.
NZPEGBT(X) - High L* and b* values. Low a* values. Small Da values.
PQYGBK(X) - High a* value for Sample A142. Large replication difference for a* value on Sample A141. Large Db value.
(
(
(
(

QCVQH4(X) -
T2BEMQX) -
V2ULY7(X) -
XYDFMO(X) -

Printed: January 19, 2017

High b* values.

High a* and b* values.

High L* and b* values. Low a* values. Large Db value.

19

Low L* values and high b* values. High a* values for Sample A142. Small DL, Da, and DE values.

Copyright © 2017 CTS, Inc



\ / CTS Interlaboratory Testing Program for Color & Appearance Report #167

o @_ Analysis 409 1st Qtr 2014
Color and Color Difference - Paint Chips - Sphere Geometry Instruments

CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

L2* vs L1*

SAMPLE AT41 = 71.63 SAMPLE A142 = 72.22

«© ANALYSIS 409 - L2* vs L1*

72.4
SAMPLE A142

SAMPLE A141
712 71.3 714 715 716 717 718 719 72.0

Printed: January 19, 2017 20 Copyright © 2017 CTS, Inc
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o @_ Analysis 409 1st Qtr 2014
Color and Color Difference - Paint Chips - Sphere Geometry Instruments

4 CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

a2* vs al*

SAMPLE AT41 = 29.28 SAMPLE A142 = 28.82

ANALYSIS 409 - a2* vs at1*

294

SAMPLE A142

29.0

284

SAMPLE A141
28.6 28.8 29.0 29.2 294 296 298

Printed: January 19, 2017 21 Copyright © 2017 CTS, Inc
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o @_ Analysis 409 1st Qtr 2014
Color and Color Difference - Paint Chips - Sphere Geometry Instruments

CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer

b2* vs b1*

SAMPLE A141 = 25.44 SAMPLE A142 = 24.87

«© ANALYSIS 409 - b2* vs b1*

SAMPLE A142

SAMPLE A141
24.8 250 252 254 256 258 26.0 26.2

Printed: January 19, 2017 22 Copyright © 2017 CTS, Inc
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Report #167 Interlaboratory Testing Program for Color & Appearance
Analysis 411
Spectrophotometric - Sphere Geometry Instruments
Reflectance at 16 Selected Wavelengths
Spectrophotometric Reflectance values (as %)at selected wavelengths
Macde T S R B @ P P P L P P P & L & @ S e
Sample A141
2724JF 22.16 24.64 25.11 25.01 24.55 24.90 26.22 28.55 38.89 61.13 74.07 75.67 75.38 75.32 75.99 77.33 AJ
2EWBZZ 21.76 2421 2479  24.69 24.20 2467  25.94 28.45  39.22 60.99 7355  75.12 74.66 7471  75.46 7711 X
2XZVU2 21.76 2415 2473 2459 24.06 2458  25.79 28.26  38.86 60.65 73.26  74.80 74.30 7436  75.00 76.70 MM
33NXB7 22.02 2480  25.00 25.05 24.56 25.11  26.38 28.81  39.61 61.39 7422  75.76 75.34 75.19  76.24 77.77 HF
3LTZLA 21.73 2436 2487 2483 24.31 2479  26.04 2858  39.71 61.66 7403  75.39 75.03 7489  75.69 7747  XH
3M4YUD 22.01 2473 2513  25.02 24.47 2491  26.22 28,53 3941 61.29 73.97  75.79 75.34 7541  76.05 77.04  AM
3VZY4Y 21.94 2462 2508 2494 24.43 2487  26.14 2851  38.88 60.80 73.92  75.59 75.17 75.27  75.89 7763 Al
3ZJE3C 21.85 2455 2512  25.05 24.59 2505  26.34 28.83  39.56 61.07 73.95  75.67 75.24 75.24  76.11 7769  XH
AFWE2V 21.89 2431 2488 2473 24.24 2474  25.99 28.44  38.94 60.87 73.61  75.10 74.66 7477  75.38 7712 XX
AXYNTK 21.82 2440 2492 2480 24.25 2478  25.99 28.17  38.95 61.57 7461  75.90 75.38 75.45  75.93 77.70 MV
TYTTA7 22.02 2436 2499 2483 24.33 2485  26.13 2859  39.22 61.13 73.93 7547 75.05 75.11  75.72 77.41 MM
8284XT 22.20 2479 2535 25.18 24.63 2510  26.40 28.74  39.67 61.67 7441 7591 75.42 75.49  76.15 7722 AM
86M7TK 22.40 2426 2480  24.64 24.08 24.70  25.98 28.05  38.75 61.31 74.09  75.29 74.76 74.85  75.54 77.36 XX
962UNK 22.02 24.63  25.05  24.87 24.40 2485  26.12 2852  38.96 60.72 7381  75.61 75.14 75.25  76.05 7756 Al
9APAN4 22.10 2426 2491  24.78 24.24 2477  26.07 28.25 3850 61.68 7487  76.11 75.60 75.58  76.26 78.03 PE
9BPBM9 22.24 2482 2523  25.24 24.73 2512  26.40 28.75  39.26 61.24 7420  75.75 75.31 75.44  76.14 7754  AO
ONDGCD 22.13 2450 25.06 24.92 24.42 2491  26.20 28.64  39.15 61.08 73.96  75.50 75.09 75.23  75.91 77.75 MM
9UXCL9 22.00 24.74 25.26 25.00 24.53 25.03 26.37 28.73 39.94 61.74 74.38 75.96 75.54 75.68 76.25 77.20 AJ
AB98CF 22.34 24.46 25.08 24.90 24.40 24.88 26.18 28.35 38.03 59.84 73.87 75.47 74.97 75.15 75.53 77.31 HP
AKS8887 21.98 24.42 25.03 24.95 24.46 24.96 25.92 28.72 39.48 61.35 73.79 75.27 74.88 74.89 75.63 77.32 Xl
B7NPAW 21.21 24.13 24.67 24.58 24.03 24.60 25.88 28.29 38.90 60.60 73.75 75.35 74.95 75.02 75.65 77.39 M
BSKLYD 22.82 24.47 25.08 24.94 24.37 24.96 26.23 28.48 37.76 60.27 74.03 75.46 75.05 74.95 75.76 77.42 HP
BEH23H 21.91 2459 2512 2492 24.44 2489  26.18 2852  39.28 61.21 7432 7571 75.14 75.34  76.11 7721 AM
BELXUB 22.14 2429 2495 24.80 24.31 2482  26.12 28.32 3859 61.52 7434  75.60 75.04 75.43  75.60 7726  CE
BH4KH9 22.02 2448 2507 24.98 24.45 2496  26.24 28.66  39.26 61.10 73.87  75.45 75.12 75.13  75.86 7756 Xl
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Report #167 Interlaboratory Testing Program for Color & Appearance
Analysis 411
Spectrophotometric - Sphere Geometry Instruments
Reflectance at 16 Selected Wavelengths
Spectrophotometric Reflectance values (as %)at selected wavelengths
Macde T S R B @ P P P L P P P & L & @ S e
Sample A141
BQQXA4L 21.75 2451 2505  24.87 24.40 2484  26.07 2835  38.78 60.93 73.71  75.44 74.95 75.10  75.71 76.77 Al
BTL4XY 21.99 2438 2495  24.83 24.30 2478  26.05 28.44  38.69 60.52 73.73  75.38 74.97 75.01  75.65 7734 MM
BUEZHM 21.94 2446 2498 2486 24.38 2485  26.15 28.64  39.63 61.63 7408  75.54 75.04 75.15  75.81 7752  XH
CDJP2G 21.70 2407 2458 2438 24.04 2454  25.87 2843  39.56 60.91 7345 7461 74.62 7459  75.53 7727 XM
DAZRB7 21.75 2424 2480 24.70 24.18 2462  25.90 28.26  38.68 60.89 73.53  74.96 74.64 7455  75.10 76.36 AJ
DKYAHE 22.79 2460  25.07 24.95 24.35 2488  26.11 28.21  38.72 61.52 7441 7553 74.98 75.10  75.87 77.71 MV
EL9PFD 22.10 2461 2503 2495 24.50 2490  26.16 2848  38.64 60.75 7402  75.63 75.29 75.40  75.98 7769 Al
EQWASS 22.62 2482 2540  25.18 24.72 25.28  26.58 29.28X  40.62 62.39 7486  76.14 75.67 75.99  76.76X 7830  XO
EXXJIFK 22.09 2444 2502  24.88 24.36 2487  26.15 28.61  39.14 60.89 73.74  75.29 74.92 7496  75.60 77.26 MM
FC3V9Q 22.21 2454 2513  24.96 24.43 2492  26.21 28.63  39.22 61.16 7404 7553 75.11 75.13  75.74 77.41 MM
EMYAL9 23.62 2486 2519 25.16 24.65 2520  26.48 28.94  39.94 60.99 73.37  75.07 74.80 7485  75.41 76.98 MJ
FTGJUD 22.09 2446 2505  24.90 24.36 2488  26.14 28.56  39.08 60.94 7381  75.36 74.92 7498  75.52 77.23 MK
FUHWUZ 22.14 2452 2509  24.95 24.43 2494  26.21 28.68  39.37 61.39 7424  75.74 75.30 75.31  75.92 77.75 MM
G68WSF 22.49 2453 2514  25.08 24.67 25.12  26.43 28.79  39.18 61.58 7437  75.80 75.36 75.48  76.33 7784 AM
G78JFE 22.27 2477 2533  25.06 24.56 25.03  26.37 28.65  39.18 61.48 7421  75.85 75.38 7542  76.19 7721 Al
GAAINC 22.38 2494 2530 25.24 24.82 25.16  26.52 28.93  39.19 61.47 7409  75.74 75.41 7550  76.26 7789 AM
GJZXWN 20.29X  23.96 2476  24.64 24.16 2446  26.51 27.46X  39.15 62.43 74.18  75.47 75.12 75.06  75.83 7735 GD
GM8VHN 21.95 24.43 25.02 24.90 24.37 24.87 26.17 28.63 39.09 60.88 73.80 75.41 75.00 75.07 75.74 77.28 MM
GMWEK 21.82 24.31 24.89 24.76 24.26 24.76 26.04 28.51 39.38 61.26 73.83 75.27 74.84 74.88 75.57 77.37 Xl
GNQE69 22.19 24.68 25.13 25.05 24.63 25.06 26.37 28.69 38.61 61.32 74.26 75.82 75.42 75.55 75.97 76.75 Al
GVMTQN 22.00 24.37 24.98 24.81 24.32 24.82 26.08 28.52 39.04 60.96 73.85 75.36 74.99 75.08 75.79 77.61 MM
GVUA92 21.69 24.41 24.83 24.78 24.25 24.73 26.01 28.15 38.82 61.18 74.46 75.56 75.03 75.00 75.79 77.45 MV
HGM4X2 22.29 2476 2522  25.06 24.58 2499  26.31 28.62  38.90 61.53 7419  75.63 75.22 75.31  75.80 76.48 Al
HU98DK 21.78 2434 2491 2481 24.31 2476  25.99 2848  39.18 61.08 7356  75.01 74.61 7468  75.31 7701 X
JEE777 22.06 2457  25.06  24.96 2455 2499  26.28 28.58  39.00 61.54 7434  75.80 75.35 75.38  75.60 76.07 AJ
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Spectrophotometric Reflectance values (as %)at selected wavelengths

WebCode l'21!1% b§ D(J’Q b"‘g D@Q b%’g 059 6'9 %@ ‘o@ 09’0 @Q 0:31’0 b@ 6@ 6‘9 ’\QQ ICnOS(:;
Sample A141
JWTWCB 21.95 24.43 24.79 24.70 24.19 24.78 26.05 28.78 39.78 61.30 73.62 74.61 74.59 74.28 75.61 76.95 XM
K22482 22.05 24.74 25.29 25.09 24.55 24.99 26.31 28.65 39.56 61.35 74.09 75.61 75.34 75.28 76.15 77.33 AQ
KESGJK 21.99 2432 2487 2485 24.36 24.88  26.23 28.82  40.35 61.76 7431  75.32 75.30 7511  76.17 7757 X0
KMVHEA 23.95X 2467 2513  24.99 24.57 2496 26.27 28.61  38.98 61.40 7416  75.76 75.42 7553  76.28 7785 Al
KTL4RB 22.18 24.61 25.10 24.92 24.39 24.89 26.17 28.59 39.35 61.34 74.07 75.57 75.11 75.19 75.94 77.45 AM
L6ZHA4 X 23.27 25.68X 26.22X 26.12X  25.60X  26.03X 27.40X  29.87X 40.98X 64.05X  77.09X 78.62X  78.38X  78.29X 79.04X  80.61X AR
MDT2FP 22.50 24.41 25.12 24.97 2451 25.03 26.39 28.91 40.71X 62.33 74.37 75.51 74.99 75.28 75.94 77.63 HW
MWALCE 21.91 24.12 24.67 2451 24.04 24.56 25.85 28.16 38.78 60.58 72.94X  74.26X 74.03X 74.08X 74.63X 76.14 MG
N3YVY3Z 22.04 24.60 25.10 25.03 24.62 25.03 26.32 28.55 38.87 61.46 74.27 75.66 75.30 75.31 75.45 75.62X AJ
NDJ8P9 22.24 24.16 24.76 24.61 24.20 24.77 26.17 28.62 39.80 60.91 74.16 75.35 74.95 75.08 75.83 77.54 XU
NZPE6T 22.24 24.63 25.12 25.04 24.64 25.08 26.34 28.66 38.88 61.50 74.40 75.68 75.35 75.34 75.58 75.38X AO
P2HADR 22.23 24.59 25.08 25.02 24.64 25.04 26.32 28.62 38.85 61.61 74.40 75.69 75.36 75.35 75.54 75.36X AM
P3Y62L 22.57 24.27 24.95 24.73 24.29 24.85 26.21 28.87 41.04X 52.65X 74.28 75.32 74.79 74.85 75.67 77.28 HW
PHMKXQ 21.66 24.21 24.74 24.58 24.17 24.65 25.90 28.36 39.23 61.24 74.11 75.42 74.95 75.07 75.86 77.52 Ml
PPFLMW 21.85 24.27 24.88 24.78 24.30 24.78 26.08 28.51 39.18 61.10 73.92 75.37 74.88 74.96 75.67 77.33 Xl
PQ9G8K 21.67 24.11 24.82 24.71 24.19 24.79 26.09 28.84 40.15 61.59 73.92 75.08 74.90 74.96 75.76 77.56 XO
Q64A9R 22.10 24.15 24.75 24.69 24.24 24.84 26.24 28.60 39.77 60.86 73.87 75.09 74.74 75.00 75.74 77.39 XU
QG9BPP 22.30 24.75 25.27 25.22 24.87 25.25 26.54 28.83 39.01 61.82 74.70 75.95 75.60 75.58 75.80 75.94 AO
R9UZVP 21.69 24.29 24.87 24.78 24.29 24.78 26.05 28.57 39.25 61.03 73.75 75.17 74.73 74.77 75.54 77.22 Xl
RIM7CV 21.78 24.60 25.05 24.89 24.36 24.86 26.16 28.55 39.25 60.81 73.60 75.29 74.96 74.89 75.50 76.81 AM
T2BEMQ 22.50 25.00 25.50 25.00 24.50 25.30 26.50 28.50 40.50 63.50 75.50X  76.00 75.80 76.00 76.50 78.50 MM
TZUQZW 22.03 24.38 24.93 24.81 24.31 24.77 26.04 28.50 39.33 61.47 73.99 75.37 74.86 74.91 75.62 77.26 Xl
UANAFJ 2195 2462 2507 2495 2445 2493 2623 2869 39.39 6128 7393 7542 7507 7512 7581 7753 Xl
UXUXZK 2176 2422 2478 2468 2416 2466 2593 2837 3896  60.83 7358 7504 7464 7481 7553 7730 Xl
V2ULY7 X 20.79 2475  24.08X 2457 23.40X  24.12X 25.96 27.66X  38.61 60.87 75.50X 78.52X  76.62X  77.66X 77.54X  77.40  MH
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Spectrophotometric Reflectance values (as %)at selected wavelengths
Macde T S R B @ P P P L P P P & L & @ S e
Sample A141
V4VQCR 21.57 24.16 24.72 24.62 24.05 24.52 25.84 28.24 38.96 60.66 73.46 75.07 74.80 74.93 75.71 77.34 M
VC2RED 22.46 24.43 25.02 24.88 24.37 2491 26.15 28.49 38.51 60.19 73.84 75.54 75.07 75.09 75.70 77.49 HP
VEV24M 22.17 2457 2510 24.94 24.42 2493  26.17 2848  39.11 61.18 74.07  75.55 75.12 75.19  75.97 7733 AM
VIAKDG 22.01 24.53 25.12 24.97 24.46 24.93 26.21 28.60 38.99 60.80 73.82 75.47 75.03 75.08 75.79 77.56 MM
VRXT6T 21.65 24.36 24.93 26.85X  24.33 24.81 26.07 28.59 39.19 60.90 74.03 75.45 74.98 75.12 75.63 77.59 M
VTRKAC 21.58 2432 2489 2485 24.31 2487  26.15 2858  39.25 61.24 73.97  75.65 75.15 75.25  75.94 7761 X
W7XRA3 21.92 2438 2489 2481 24.44 2487  26.14 2846 3852 60.70 73.73  74.90 74.61 7478  75.42 76.59 Xl
WQKKU 22.17 2467 2515  25.03 24.59 2498  26.27 28.61  38.75 61.11 73.98  75.48 75.17 75.20  75.86 77.18 AO
WQZX43 21.75 2438 2492 2484 24.36 2484  26.10 2849  39.05 60.98 73.93 7554 75.16 75.17  75.82 7753 AL
WZJENW 22.66 2478 2528  25.06 24.49 2497  26.27 2850  38.88 62.09 75.18X  76.42 75.90 75.85  76.43 78.19 CA
XLOWRE 22.92 2413 2475 2471 24.28 2443  26.45 28.47 3857 61.98 73.92  76.09 75.03 75.00  75.68 7716  GD
XLIVUC 21.74 2432 2485 2473 24.24 2472  25.94 2849  39.32 61.00 73.63  75.35 74.82 7487  75.73 7744 Xl
XNCPLE 25.74X  24.07 2482  24.68 24.17 2479  25.72 28.13  39.78 61.23 7416  76.14 75.06 75.01  75.80 7729  GD
XYDFM9 22.04 2417  24.44X 2451 23.80X 2445  25.69 28.04  39.26 62.49 7349  74.83 74.48 7438  75.20 77.07  XO
Y3K2E7 22.97 2481 2522  25.05 24.58 25.04  26.37 28.71  39.20 61.29 74.26  76.03 75.57 75.60  76.54 7773 AM
YGQESW 21.84 2433 2493 2477 24.33 2481  26.12 28.61  39.24 60.94 73.76  75.36 74.99 75.08  75.73 77.59 MM
YJRDRG 22.20 2467 2518  25.09 24.71 25.15  26.44 28.72  38.96 61.75 7439  75.74 75.38 75.39  75.62 75.07X  AO
YNPPXE 21.99 2428 2489  24.72 24.24 2474  26.02 28.46  38.95 61.24 7397  75.33 74.94 7496  75.64 7738 MK
YRWPP2 22.34 2477 2523 2513 24.68 25.07  26.36 2872  39.18 61.63 7435  75.94 75.50 75.64  76.36 7775 XX
YUU3ZQ 22.04 2451 2492 2484 24.29 2484  26.17 2847 3853 60.30 74.11 7555 75.11 75.05  75.84 77.80 HP
ZCBX4D 22.50 2460 2515 25.24 24.63 25.13  26.35 28.94  39.77 61.74 74.07  75.66 75.19 75.01  75.69 7730 GG
ZLAWS6 21.98 24.40 24.93 24.66 24.37 24.84 26.09 28.56 39.23 60.86 73.78 75.34 74.92 75.05 75.83 77.43 XH
ZLYB3W 22.07 24.54 25.01 24.96 24.55 24.96 26.23 28.52 38.76 61.27 74.25 75.69 75.33 75.38 76.09 77.20 AM
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Spectrophotometric Reflectance values (as %)at selected wavelengths
WebCode Data S o S S S S S Instr
Fag ¥ N ¥ ® ® S & & & 23 & & &® & & A" Code
Sample A141
Summary Statistics
Grand Means
22.12 24.47 25.00 24.90 24.39 24.87 26.17 28.54 39.19 61.15 74.03 75.49 75.08 75.13 75.80 77.27
Stnd Dev Btwn Labs
0.57 0.22 0.19 0.27 0.19 0.18 0.19 0.24 0.52 1.02 0.38 0.35 0.31 0.33 0.33 0.58

Comments assigned on Data Flags for Test #411

L6ZHA4 (X) - High % reflectance data at all wavelengths.

V2ULY7 (X) - High and low % reflectance data at various wavelengths.
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WebCode

Data

Sample E141

Difference from

Flag Lab Mean Grand Mean

Comparative

Performance Value

28UY43
2CQA63
2EWZMW
3LBEMR
449ZUR

4477PH
4BBV3R
4CAHU9
4YRL2R
4ZF38T

72GJP3
TEE2FV
84BWRR
8AD422
9WHCNA

ATK2H3
B33993
B7RDNU
BCVVM2
BFBXM6

CAXTGA
CALNWY
CD2ZWW
CwWJz3J
CY4UYK

DILYA2
DYMBDD
ECEFWG
EEAMAZ
EPANWW

G37KUN
G3HEEU
G8YHMK
GT3APW
GVT6CY

GXBVAA
GYB33B
HHUBB3
HPWCMP
JATGGR

KS8UQBU
KYFJHP

KZ7NXP
LANQC3
LVIXHY

*

X

X

X

X

55.90
56.83
55.90
56.55
56.73

56.65
55.73
57.15
57.25
57.70

56.23
55.88
55.58
55.55
56.75

56.13
55.85
56.28
56.45
56.48

52.73
57.05
56.73
55.40
56.50

55.98
55.98
56.57
56.98
54.85

55.65
55.15
56.38
55.80
55.98

55.60
56.28
56.90
56.43
56.50

56.03
56.55
55.45
51.63
55.78

-0.22
0.71
-0.22
0.43
0.61

0.53
-0.39
1.03
1.13
1.58

0.11
-0.24
-0.54
-0.57

0.63

0.01
-0.27
0.16
0.33
0.36

-3.39
0.93
0.61

-0.72
0.38

-0.14
-0.14
0.45
0.86
-1.27

-0.47
-0.97

0.26
-0.32
-0.14

-0.52
0.16
0.78
0.31
0.38

-0.09

0.43
-0.67
-4.49
-0.34

-0.39
1.25
-0.39
0.76
1.07

0.94
-0.70
1.82
2.00
2.79

0.19
-0.43
-0.96
-1.01

111

0.01
-0.48
0.27
0.58
0.63

-6.00
1.64
1.07

-1.27
0.67

-0.26
-0.26
0.80
151
-2.24

-0.83
-1.71

0.45
-0.56
-0.26

-0.92
0.27
1.38
0.54
0.67

-0.17

0.76
-1.18
-7.94
-0.61
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Sample E142

Difference from

Comparative

Instr

Lab Mean Grand Mean Performance Value Code
65.68 -0.15 -0.27 GL
66.55 0.72 1.29 GN
65.45 -0.38 -0.68 GL
65.90 0.07 0.13 GQ
66.10 0.27 0.49 GK
66.68 0.85 1.51 GL
66.53 0.70 1.25 GK
66.48 0.65 1.16 GL
67.00 1.17 2.09 RA
65.60 -0.23 -0.41 GK
65.93 0.10 0.17 GN
65.48 -0.35 -0.63 GN
65.55 -0.28 -0.50 GK
65.40 -0.43 -0.77 GL
66.68 0.85 1.51 BT
66.13 0.30 0.53 GL
65.43 -0.40 -0.72 GK
65.45 -0.38 -0.68 GK
66.25 0.42 0.75 ER
65.35 -0.48 08 XX
63.95 -1.88 -3.36 GB
67.00 1.17 2.09 GL
66.65 0.82 1.47 GL
65.40 -0.43 -0.77 PA
65.88 0.05 0.08 GQ
65.20 -0.63 -1.12 GK
65.58 -0.25 -0.45 GK
66.16 0.33 0.58 GL
66.23 0.40 0.71 GL
64.65 -1.18 -2.11 GK
64.78 -1.05 -1.88 GL
65.40 -0.43 -0.77 GL
65.75 -0.08 -0.14 GL
64.98 -0.85 -1.53 GL
65.63 -0.20 -0.36 GL
65.73 -0.10 -0.18 GK
66.18 0.35 0.62 GL
66.23 0.40 0.71 GK
66.43 0.60 1.07 GL
65.73 -0.10 018  GK
67.15 1.32 2.36 GN
66.20 0.37 0.66 GL
65.55 -0.28 -0.50 GN
60.25 -5.58 -9.97 MR
65.83 0.00 -0.01 GL
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Analysis 440

60 Degree Gloss - Paint Chips
ASTM Method D 523

1st Qtr 2014

Data

Sample E141

Difference from

WebCode Flag Lab Mean Grand Mean

Comparative
Performance Value

NEWMF3
P6J44H
PARMO3
PBCNKR
PQMVG2

QBB9RR
QEX7JA X
QGHLRB X
QVJBRH
RXXXNE

TFCRKU
TLIGVY
TLRX3M
U2TBNA
uz4Q87

W7PRRL
WOYXBF
WEKY3E
WL9JLM
WUK2E2 *

X3UFM2
XBA2UK
XJU7AH
XT4GTV
Y2FDE9

YTOHQV
YWIQKK
ZQET76E

ZYKND7

* X

56.65
51.20
55.90
55.63
56.00

56.33
59.03
53.43
55.68
56.88

56.63
55.63
56.25
56.30
56.00

55.48
56.35
56.33
55.25
54.43

55.75
55.45
55.50
56.65
55.90

56.70
55.83
56.50
55.80

0.53
-4.92
-0.22
-0.49
-0.12

0.21
291
-2.69
-0.44
0.76

0.51
-0.49
0.13
0.18
-0.12

-0.64
0.23
0.21

-0.87

-1.69

-0.37
-0.67
-0.62

0.53
-0.22

0.58
-0.29
0.38
-0.32

0.94
-8.69
-0.39
-0.87
-0.21

0.36
5.13
-4.76
-0.79
1.33

0.89
-0.87
0.23
0.32
-0.21

-1.14
0.41
0.36

-1.54

-2.99

-0.65
-1.18
-1.09

0.94
-0.39

1.03
-0.52
0.67
-0.56

Grand Means

56.12 Gloss Units

Stnd Dev Btwn Labs

0.57 Gloss Units

Sample E142

Difference from

Comparative

Instr

Summary Statistics

Lab Mean Grand Mean Performance Value Code
66.08 0.25 0.44 GL
61.13 -4.70 -8.41 GL
66.60 0.77 1.38 GL
65.95 0.12 0.22 GK
65.68 -0.15 -0.27 XX
66.25 0.42 0.75 GL
65.58 -0.25 -0.45 GX
62.73 -3.10 -5.55 EM
65.95 0.12 0.22 GK
66.23 0.40 0.71 GN
66.43 0.60 1.07 GK
65.48 -0.35 -0.63 MW
65.30 -0.53 -0.94 GK
65.95 0.12 0.22 MW
65.83 0.00 -0.01 GK
65.70 -0.13 -0.23 GL
65.98 0.15 0.26 GL
65.58 -0.25 -0.45 GL
64.83 -1.00 -1.79 GL
64.25 -1.58 -2.82 HA
65.30 -0.53 -0.94 GB
65.08 -0.75 -1.35 GB
65.53 -0.30 -0.54 GL
66.25 0.42 0.75 GL
65.63 -0.20 -0.36 GN
65.50 -0.33 -0.59 GN
65.45 -0.38 -0.68 GB
66.75 0.92 1.65 GL
65.93 0.10 0.17 GL
65.83  Gloss Units

0.56 Gloss Units

Statistics based on 67 of 74 reporting participants

31



Report #167 . 1st Qtr 2014
Interlaboratory Testing Program for Color & Appearance

Analysis 440

60 Degree Gloss - Paint Chips
ASTM Method D 523

Comments on assigned Data Flags for Test #440

4ZF38T(X) - Inconsistent in testing between samples, data for Sample E141 are high.

CAXTGA(X) - Data for both samples are low.

K8UQBU(X) - Inconsistent in testing between samples and Inconsistent in testing within Sample E141.
LANQC3(X) - Data for both samples are low. Also Inconsistent in testing within Sample E141.
P6J44H(X) - Data for both samples are low. Also Inconsistent in testing within Sample E142.

QEXT7JA(X) - Inconsistent in testing between samples, data for Sample E141 are high. Also Inconsistent in
testing within Sample E141.

QGHLRB(X) - Data for both samples are low.
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Analysis 440

1st Qtr 2014

Gloss Units

SAMPLE E141 =

Q

ANALYSIS 440

56.12 Gloss Units

SAMPLE E142 =

65.83 Gloss Units

Q
o

67.0
SAMPLE E142

SAMPLE E141

54.0

545

55.0

555

56.0
Gloss Units
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57.0
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Interlaboratory Testing Program for Color & Appearance

Analysis 442

85 Degree Gloss - Paint Chips
ASTM Method D 523

1st Qtr 2014

Data

Sample J141

Difference from

WebCode Flag Lab Mean Grand Mean

Comparative

Performance Value

42F4A6

68FGBE
TGL7TA
8D7EKD
94BO9WZ

B3B2TY
BJKKUB
LZ6J78
MLMKRJ
VHNGUG

YBBV69

13.43
13.08
13.00
13.63
13.48

13.65
13.13
13.10
13.05
12.70

11.50

0.36
0.01
-0.07
0.56
0.41

0.58
0.06
0.03
-0.02
-0.37

-1.57

0.60
0.02
-0.11
0.94
0.69

0.98
0.10
0.06
-0.03
-0.61

-2.63

Grand Means

13.07 Gloss Units

Stnd Dev Btwn Labs

0.60 Gloss Units

Summary Statistics

Sample J142

Difference from

Comparative

Instr

Lab Mean Grand Mean Performance Value Code
17.33 0.11 0.18 GL
16.95 -0.26 -0.40 GL
17.00 -0.21 -0.33 GL
18.23 1.01 1.57 GN
17.85 0.64 0.99 GN
17.98 0.76 1.18 GN
17.45 0.24 0.37 GL
16.98 -0.24 -0.37 GL
16.90 -0.31 -0.48 GL
16.73 -0.49 -0.75 GL
15.95 -1.26 -1.95 GL
17.21  Gloss Units

0.65 Gloss Units

Statistics based on 11 of 11 reporting participants
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Gloss Units

SAMPLE J141 =

ANALYSIS 442

13.07 Gloss Units

SAMPLE J142

17.21 Gloss Units

18.4

SAMPLE J142

SAMPLE J141

1.4

11.6

122 124 126 128 13.0
Gloss Units
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Analysis
440

Instrument Code List - Report# 167

Instrument information as provided by laboratories

Analysis Name
Gloss 60 Degree (Paint Chips)

Instrument code and descript

BT
EM
ER
GB
GK
GL
GN
GQ
GX
HA
MR
MW
PA
RA
XX

442

BYK-Chemie (was BYK-Labotron) Tri-Gloss
Elcometer 400 Novo-curve

Erichsen Glossmaster

BYK Gardner Spectro - Guide Sphere Gloss
BYK-Gardner micro-gloss (60)
BYK-Gardner micro-TRI-gloss
BYK-Gardner new micro-TRI-gloss
BYK-Gardner haze-gloss

BYK-Gardner (model not specified)

Horiba 60 Degree Glossmeter

Macbeth Novo-Gloss (20/60/85)

Minolta Multi-Gloss 268

Photovolt micto-TRI-gloss G3

Rhopoint Novo-Gloss Glossmeter
Instrument make/model not specified by lab

Gloss 85 Degree (Paint Chips)

Instrument code and descript

GL
GN

BYK-Gardner micro-TRI-gloss
BYK-Gardner new micro-TRI-gloss
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Instrument Code List - Report# 167

Instrument information as p

rovided by laboratories

Analysis Analysis Name
408 Color & Color Difference (Paint Chips) - 45-0

Instrument code and descript

AE
GD
GE
GH
GU
HK
HW
HY
MG
TN
XK
XM
XN
X0
XR
XU
XV
XX

409

ACS Chroma-Sensor CS-3

BYK-Gardner The Color Machine
BYK-Gardner spectro-guide (45/0)
BYK-Gardner Color-View

Gretag Spectrolino Spectrophotometer
Hunter MiniScan XE (45/0)

Hunter LabScan XE

Hunter Color Flex 45/0

Macbeth 1500/PLUS or 2025+ Color Eye
Topcon SR-1 Spectroradiometer

X-Rite MA100 Multi-Angle SpectroPhotomete
X-Rite MA58 Multi-Angle SpectroPhotometer
X-Rite MA68 Multi-Angle SpectroPhotometer

r

X-Rite MAG8 Il Multi-Angle SpectroPhotometer

X-Rite 968 Portable SpectroPhotometer
X-Rite 964 Portable SpectroPhotometer
X-Rite 939 SpectroDensitometer
Instrument make/model not specified by lab

Color & Color Difference (Paint Chips) Sphere

Instrument code and descript

Al

AL
AM
AO
AQ
AR
CA
CE
GA
GC
GD
GF
GG
HF
HP
HW
MG
M

MJ

MK
MM
MV
PE

ACS-Datacolor 600

ACS-Datacolor Intl. Dataflash 100
ACS-Datacolor 600 Plus
ACS-Datacolor 650X
ACS-Datacolor 600X

Datacolor 400

Cary 5000

Cary 500

BYK Gardner Color-Guide Gloss
BYK-Gardner color-sphere
BYK-Gardner spectro-guide sphere
BYK-Gardner The Color Sphere (TCS)
BYK-Gardner TCS Il

Hunter ColorFlex Diffuse

Hunter UltraScan PRO

Hunter UltraScan XE

Macbeth 2180 Color Eye

Macbeth Color i 5

Macbeth Color-Eye 3000

Macbeth Color-Eye 7000

Macbeth Color-Eye 7000a

Minolta CM-3000d Series Spectrophotometer
Perkin Elmer Spectrophotometer

XH X-Rite Color i5

X1 X-Rite Color i7

XM X-Rite SP62 Portable Sphere
Spectrophotometer

X0 X-Rite SP64 Portable Sphere
Spectrophotometer

XU X-Rite Color Premier 8200 Spectrophotometer
XX Instrument make/model not specified by lab
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Instrument Code List - Report# 167

Instrument information as provided by laboratories

Analysis Analysis Name

411 Spectrophotometric (Paint Chips) - Sphere

Instrument code and descript

AJ
AL
AM
AO
AQ
AR
CA
CE
GD
GG
HF
HP
HW
MG
MH
M

MJ

MK
MM
MV
PE
XH
X

XM
X0
XU
XX

ACS-Datacolor 600

ACS-Datacolor Intl. Dataflash 100
ACS-Datacolor 600 Plus

ACS-Datacolor 650

ACS-Datacolor 600X

Datacolor 400

Cary 5000

Cary 500

BYK-Gardner spectro-guide sphere
BYK-Gardner TCS Il

Hunter ColorFlex Diffuse

Hunter UltraScan PRO

Hunter UltraScan XE

Macbeth 2180 Color Eye

Macbeth Color-Eye XTH

Macbeth Color i 5

Macbeth Color-Eye 3000 Spectrophotometer
Macbeth Color-Eye 7000 Spectrophotometer
Macbeth Color-Eye 7000a

Minolta CM-3000d Series Spectrophotometer
Perkin EImer Spectrophotometer

X-Rite Color i5

X-Rite Color i7

X-Rite SP62

X-Rite SP64

X-RiteColor Premier 8200 Spectrophotometer
Instrument make/model not specified by lab
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