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442 Gloss 85 Degree (Paint Chips)




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 alab 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*,& ,b* color space
values.
Grand Mean The average of the LAB MEANS for al included participants. Laboratories flagged

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

Between-Lab Anindication 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 isaratio indicating the number of standard deviations from the
GRAND MEAN. The closer alaboratory's COMPARATIVE PERFORMANCE
VALUE isto 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 atest.

Graphs For each laboratory, the LAB MEAN for the first sampleis 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
therearethree plots: L*2vsL*1, a*2vsa*1l and b*2vsb*1. Thea* and b* plotsare
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
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 and one or more CPV
are greater than critical value. See specific notes following each table
for more information on why the datais excluded. It is aso possible to
have an " X" for individual color coordinate (L*, a* or b*) without
overal "X" flag. It means that results fall outside the 99% ellipse for
particular coordinate but have no CPV flags. Those results will not
reguire any action.

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

sample. However, alab receiving two of more M flagsfor 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 alab 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 Anindication 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 procedureis

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

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

X - Thelaboratory'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 alab 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 Anindication 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 isaratio indicating the number of standard deviations from the
GRAND MEAN. The closer alaboratory's COMPARATIVE PERFORMANCE
VALUE isto 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 atest.

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 aso drawn so that 95% of thetime 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 procedureis
required. Results fall outside the 99% ellipse. See specific
notes following each table for more information on why the
datais excluded.

M EXCLUDED PROCEED - lab was unable to report datafor at least one
sample. However, alab 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

Report #176

2nd Qtr 2016

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

CIE L* o* b* Color Values

WebCode Flag Samples  L* a* b
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Printed: May 25, 2016

Color Difference Values

AL* Ag* Ab* AE* InstrCode
1.09 -0.02 0.12 1.09 HY
0.97 -0.04 0.14 0.98 HW
0.99 -0.10 0.22 1.02 XU
1.01 -0.02 0.07 1.01 HW
1.00 -0.06 0.21 1.02 HW
0.94 -0.02 0.15 0.95 HK
0.92 -0.08 0.18 0.94 XZ
0.89 -0.04 0.12 0.89 HG
0.99 0.03 0.05 0.99 GE
0.83 -0.06 0.19 0.85 XZ
0.89 0.07 -0.02 0.89 GE
0.99 0.01 0.05 0.99 FA
0.97 -0.06 0.15 0.98 XU
0.86 -0.04 0.14 0.87 XO
0.89 -0.09 0.23 0.92 HW

-0.02 0.03 -0.07 0.08 XZ

Copyright © 2016 CTS, Inc



‘ / CTS Interlaboratory Testing Program for Color & Appearance Report #176

o | Analysis 408 2nd Qtr 2016
Color and Color Difference - Paint Chips - 45-0 Geometry Instruments
a8 CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer
CIE L* o* b* Color Values Color Difference Values

WebCode Flag Samples  L* a* b* AL* Aa* Ab* AE* InstrCode
DBPWEG 0ol P ]8:3; :52:22 100 -0.02 0.13 1.00 HW
F64436 20l iea Py 097 004 016 098 HW
FV8MQ7 312; jg:}g 18?? :;2;2 0.92 -0.04 0.08 0.92 XK
GXG3N4 ool PR 18:;‘1 ;22; 089  -021 0.33 0.97 XN
GXVEH3 ool - 18:25 :52:22 0.94 0.00 0.03 0.94 0
IMLT4Y ool s Z:g? :52:?;‘ 097  -0.05 0.09 0.97 HY
JPU2BY E}Z; jg:;g 1822 :;2:;8 115 -0.06 0.23 117 XM
KNYTNZ E}Z; jj:gg 18:28 :52:;8 0.89 016 0.26 0.94 HW
L2EZE7 E} 2; ﬁ:?g 1 } ;g :52:?3 0.93 013 0.24 0.97 MG
MHYD2W E}Z; jg:g; 18:22 :;2:8; 0.95  -0.05 0.14 0.96 XO
MLZE7Z E} Z; 2‘5‘:88 1?:38 :52:;2 1.00 009  -0.02 1.00 HW
N73NPU E}Z; jj:gg 18:32 :52;3 0.96 0.04 0.09 0.96 HW
NRMNT4 ol PR 18:;; :521‘2‘2 101 0.10 0.18 1.03 Xz
PEDSHR 0ol pp 18:?2 :;Z:g 092 012 0.22 0.95 AB
PEX29U 0ol PR g:zg gggj 092  -0.10 0.21 0.94 GB
PIGEZZ 0ol A 18:;’2 :;Zéi 090 013 0.15 0.92 A

Printed: May 25, 2016 7 Copyright © 2016 CTS, Inc



‘ / CTS Interlaboratory Testing Program for Color & Appearance Report #176

- B Analysis 408 2nd Qtr 2016
J Color and Color Difference - Paint Chips - 45-0 Geometry Instruments
CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer
CIE L* a* b* Color Values Color Difference Values
WebCode Flag Samples  L* a* b* AL* Aa* Ab* AE* InstrCode
B161 43.93 9.88 -26.05
QYU6FU B162 44 88 9 86 26.02 0.95 -0.02 0.04 0.95 XR
B161 44.59 10.05 -25.95
TXVDMK B162 45 57 10.09 2597 0.98 0.04 -0.03 0.98 MA
B161 44 .32 10.67 -26.38
ULVARP B162 45 33 10.65 2626 1.01 -0.02 0.12 1.02 HW
B161 44 .36 10.42 -26.19
UNPVNM B142 4533 10.33 26,06 0.98 -0.10 0.13 0.99 XO
B161 44.65 10.19 -25.96
WAX6FU B162 45 62 1015 2591 0.97 -0.04 0.06 0.97 GH
B161 44.43 10.42 -26.25
X3FYJIN B162 45 39 10.49 2617 0.96 0.00 0.08 0.96 XO
B161 44 31 10.03 -25.82
X887XP B162 4511 084 25 59 0.81 -0.19 0.30 0.88 GH
B161 4421 10.34 -26.38
XDWUHM B162 4510 10.26 26.20 0.89 -0.08 0.18 0.91 XU
B161 44 .24 10.90 -26.39
XFDBML B162 4515 10.74 26.09 0.92 -0.17 0.30 0.98 HW
B161 4413 10.31 -26.23
XFXR3N B162 45 04 10.15 26.09 0.91 -0.16 0.14 0.93 HK
B161 44 .54 9.94 -25.85
XJCLJL B162 45 48 9 80 2560 0.94 -0.14 0.26 0.98 AB
Summary Statistics
Samples L* a* b* AL Ac* Ab* AE*
Grand Means
B161 44,26 10.38 -26.19
B162 45.20 10.32 -26.05 0.92 -0.06 0.14 0.94
Stnd Dev Btwn Labs
B161 0.29 0.38 0.27
B162 0.29 0.38 0.27 0.16 0.07 0.09 0.15
Statistics based on 43 of 43 reporting participants

Printed: May 25, 2016 8 Copyright © 2016 CTS, Inc



‘ / CTS Interlaboratory Testing Program for Color & Appearance Report #176

o @_ Analysis 408 2nd Qtr 2016
Color and Color Difference - Paint Chips - 45-0 Geometry Instruments
4 | CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer
Key to Instrument Codes Reported by Participants

AB  Data Color AE  ACS Chroma-Sensor CS-3

FA  BYKMac GB BYK-Gardner spectro-guide sphere gloss

GE BYK-Gardner spectro-guide (45/0) GH BYK-Gardner Color-View

HG Hunter ColorQUEST HK  Hunter MiniScan XE (45/0)

HW Hunter LabScan XE HY  Hunter Color Flex 45/0

MA  Macbeth MG Macbeth 1500/PLUS or 2025+ Color Eye

TO Topcon SR-3 Spectroradiometer XK X-Rite MA100 Multi-Angle SpectroPhotometer

XM X-Rite MA58 Multi-Angle SpectroPhotometer XN X-Rite MA68 Multi-Angle SpectroPhotometer

XO  X-Rite MA68 Il Multi-Angle SpectroPhotometer XR  X-Rite 968 Portable SpectroPhotometer

XU  X-Rite 964 Portable SpectroPhotometer XZ  X-Rite

9 Copyright © 2016 CTS, Inc

Printed: May 25, 2016



‘ / CTS Interlaboratory Testing Program for Color & Appearance Report #176

o @_ Analysis 408 2nd Qtr 2016
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 B161 = 44.26 SAMPLE B162 = 45.20

ANALYSIS 408 - L2* vs L1*

46.2

SAMPLE B162

45.6

45.2

SAMPLE B161
434 436 438 440 442 44.4 446 448 450 452

Printed: May 25, 2016 10 Copyright © 2016 CTS, Inc



‘ / CTS Interlaboratory Testing Program for Color & Appearance Report #176

o @_ Analysis 408 2nd Qtr 2016
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 B161 = 10.38 SAMPLE B162 = 10.32

ANALYSIS 408 - a2* vs at1*

10.8 11.0 11.2 11.4
SAMPLE B162

10.6

10.4

9.6 9.8 10.0 10.2

9.4

SAMPLE B161
9.2 9.4 9.6 98 100 102 104 106 108 110 112 114

Printed: May 25, 2016 1 Copyright © 2016 CTS, Inc



‘ / CTS Interlaboratory Testing Program for Color & Appearance Report #176

o @_ Analysis 408 2nd Qtr 2016
Color and Color Difference - Paint Chips - 45-0 Geometry Instruments

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

b2* vs b1*

SAMPLE B161 = -26.19 SAMPLE B162 = -26.05

o ANALYSIS 408 - b2* vs b1*

26.4
SAMPLE B162

SAMPLE B161
254 256 258 26.0 26.2 26.4 26.6 26.8 27.0

Plot created using absolute values.

Printed: May 25, 2016 12 Copyright © 2016 CTS, Inc



‘ / CTS Interlaboratory Testing Program for Color & Appearance Report #176

o | Analysis 409 2nd Qtr 2016
Color and Color Difference - Paint Chips - Sphere Geometry Instruments
a8 CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer
CIE L* a* b* Color Values Color Difference Values

WebCode Flag Samples  L* a* b* AL* Aa* Ab* AE* InstrCode
2EGKHH g}g; jgji 18:38 :;2:;2 1.01 -0.05 0.18 1.02 XI
2Q8P2E g}g; jg:i; 18;’? :ggg;‘ 0.96 0.14 0.23 0.99 XI
T R T B R
3B7D6F il o o 100 001 007 1.0 MM
wew B HE B2 EE o oan o om
war B HEOBZER s an o w0 s
akers x Bel e ot 001 003 007 008 AO
4JZVYH E}Z; 3‘5‘:23 18:?; :52:82 0.92 017 0.25 0.97 XI
4P7CTD ool s 18:;‘1 ;22; 099  -0.07 0.15 1.00 AQ
673EMM E} Z; jg:gg 18:;2 :52:5 0.97 0.00 0.11 0.98 XI
6CBHVA E}Z; 2‘5‘:22 18:82 :52:82 095  -0.03 0.04 0.95 AQ
6G7CTB BO e oo P 097 003 016 098 X
6GMLLC 0ol PR 18:1? jﬁifﬁ 092 008 0.10 0.92 MV
6KMUQL 0ol e 18:?2 :52221 0.94 014 0.21 0.97 N
swzwes x99 ey 222 5222 096  -003 0.13 0.96 GF
72AAUH ol Py ;%22 :;2:22 106 -0.11 0.26 110 XH

Printed: May 25, 2016 13 Copyright © 2016 CTS, Inc
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o | Analysis 409 2nd Qtr 2016
Color and Color Difference - Paint Chips - Sphere Geometry Instruments
a8 CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer
CIE L* a* b* Color Values Color Difference Values

WebCode Flag Samples  L* a* b* AL* Aa* Ab* AE* InstrCode
72PTEF 0ol proe ]8:82 :52:}2 0.94 0.06 0.01 0.94 HG
7C9B8M g} 2; jgég 18:23 :;2;2 093  -0.20 0.34 1.01 XH
7HGQFB g}g; jgég ;%;4 :;2:3; 0.93 015 0.18 0.96 Hp
e B0 HEBE BN o e o o s
7MOXY/ Do) e T 092 011 018 095 MM
o 30 HE O RE L EE e om0 e
8X7YBN E}Z; 3‘5‘:22 18:;;‘ :52:23 0.95 -0.05 0.12 0.95 My
99MBMH E}Z; 3‘5‘:‘3‘; 18?2 :52:;2 0.91 0.10 0.18 0.93 XI
9CIVRY E} 2; jgzjg 18:?? :522‘2‘ 1.01 0.07 0.12 1.02 AR
9X3XL8 X S}Z; jgjg 18:22 321?3 0.99  -0.04 0.10 0.99 MM
MCTK4 X E} Z; jg:gg 2:25 :52:;2 106  -0.10 0.13 1.07 GD
ABJIRA E}Z; jg:}j 18:?2 :52:2? 100 -0.07 0.18 1.02 MG
AJ2GF7 0ol jgg; 18:2; :g:ji 092  -0.10 0.14 0.93 N
ALQ268 0ol jgi; Z:Z; :gg:zg 089  -005 0.14 0.90 X
BXUT2F 0ol e 18:2); gggl 094 009 0.17 0.96 X
BZJ28A 0ol PR 18:?2 j§2j§§ 093 011 0.16 0.94 XX

Printed: May 25, 2016 14 Copyright © 2016 CTS, Inc



‘ / CTS Interlaboratory Testing Program for Color & Appearance Report #176

o | Analysis 409 2nd Qtr 2016
Color and Color Difference - Paint Chips - Sphere Geometry Instruments
a8 CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer
CIE L* o* b* Color Values Color Difference Values

WebCode Flag Samples  L* a* b* AL* Aa* Ab* AE* InstrCode
C97HFB g}g; jggg Z:gg ;231 0.96 0.07 0.00 0.96 MM
CKLCQ4 312; jg:i;‘ ;_09'30 :;2:83 0.94 003 0.06 0.94 MM
w0 WD R BR o om ow om e
o B0 HE DS B o o s am
DU67IC E}g; jgjg Z:gg :52:2; 0.98 0.02 0.05 0.98 AM
E7YL67 ool o 18;2 :gzjf‘ 0.99 0.04 0.01 0.99 AR
EPRKBS E} 2; 3‘5‘22 1822 :ggég 1.00 0.01 0.07 1.00 AO
ETRW76 E} 2; jg:?; 18:;2 :52::2 0.98 -0.04 0.11 0.99 XM
EVG6CZ E}Z; jg:?j 18;? :52:52 0.91 -0.04 0.21 0.93 HH
FVEMQ7 4 Z; e 18;‘3‘ :52:2? 094  -0.11 0.18 0.96 AO
FVPWJ8 E} Z; 2‘5‘:2; 185’3 :52:23 1.02 0.14 011 1.03 XI
G7R6AG S}Z; 2‘5‘:22 1822 :52:(7)2 093  -0.10 0.24 0.96 XH
GXG3N4 ol PP 18:;’2 522‘? 101 011 0.24 1.04 XO
GXVEH3 0ol s Z:Z? :;2:; 097  -0.04 0.06 0.97 CA
Hewas - x o B1¢) PR 18:8; ;232 0.44  -0.06 0.15 0.46 X
HPZVGY 0ol s 18:;8 :;Z:?? 094 015 0.22 0.98 MU

Printed: May 25, 2016 15 Copyright © 2016 CTS, Inc



‘ / CTS Interlaboratory Testing Program for Color & Appearance Report #176
o | Analysis 409 2nd Qtr 2016
Color and Color Difference - Paint Chips - Sphere Geometry Instruments
a8 CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer
CIE L* a* b* Color Values Color Difference Values

WebCode Flag Samples  L* a* b* AL* Aa* Ab* AE* InstrCode
1726%8 0ol PP 18:13 :52:22 097 005 0.05 0.97 MV
JAWUDW 0ol s 18:;‘; ggzz 100 -0.03 0.12 1.00 XM
mreex x 9 o 12:82 ;;;‘; 085  -0.01 0.20 0.87 XM
v B3 HES2 O BR a aw o o
T R T S PR
KBNAMT ool oy 18:32 :52%‘ 098  -0.02 0.15 0.99 MV
KFJYPX E}Z; jg:gg 18:% :;2:?3 0.99 0.03 0.03 0.99 XH
KTAVQV X E} 2; 3‘5‘:32 z:;z :52::2 100 -0.01 0.07 1.00 MM
KXYD22 E}Z; jg;g z:% :52:22 0.93 -0.04 0.09 0.94 GD
LCEQXT E}Z; jg:gg 18;2 32:32 0.46 -0.10 0.20 0.51 Al
LRVTDV E}Z; 2‘5‘:2; 1828 :52:}? 0.91 0.01 0.04 0.91 MT
LYTHUZ E}Z; jg:gg 18:?? :52:32 092  -0.15 0.27 0.97 Al
LZM4RX 0ol o 18:?8 25222 092  -0.01 0.04 0.92 AM
M44NCR 0ol o 18:3; :;Z:?g 090  -0.04 0.06 0.90 N
NTCWYX 0ol PR ;%;O :;Zég 096  -0.12 0.17 0.98 HP
NV7HWY 0ol e ?'581 :52:22 0.94 0.11 10.08 0.94 X

Printed: May 25, 2016
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CTS Interlaboratory Testing Program for Color & Appearance

Analysis 409

Report #176

2nd Qtr 2016

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

CIE L* o* b* Color Values

Color Difference Values

WebCode Flag Samples  L* a* b* AL* Aa* Ab* AE* InstrCode
NZXPE4 0ol PR ]8:;‘; ;2;2 0.91 013 0.17 0.93 X
P27GKQ 312; jgéé 18:% :;2:83 089  -0.07 0.17 0.91 XH
O TN T S VIR VRN
PNYBPR E}g; 3‘5‘:22 18?]7 :;2:5; 0.94 016 0.26 0.98 MM
PQ7Q24 X E} Z; jg:?g Zf; :;2:82 0.99 -0.10 0.13 1.00 GD
PR2A36 ool el 18:?;‘ :52:3; 095  -0.09 0.20 0.97 AO
QHQS8G6 E}Z; jgzj? 18;? :52:8; 0.92 012 0.23 0.95 MK
QK3XTU E}Z; jg:}i 18:;3 :52:83 097 003 0.03 0.97 XH
QUMDCN ool 2‘5‘:28 18:2);‘ ;2?‘2‘ 090  -0.06 0.12 0.90 MV
RCWT8N E} Z; 2‘5‘:23 z:zg :52:3? 096  -0.11 0.22 0.99 MM
RJULYU S}Z; 3215 18;2 :;2:8? 0.94 :0.08 0.18 0.96 XH
RRA29R E} Z; 2‘5‘:22 ?69.80 :52:82 1.01 0.02 0.05 1.01 MM
RYLAL X 19 e 18:;’2 :;Z:?g 095 007 0.10 0.95 N
T4LQLM 0ol e 18:?‘]‘ j§2j§§ 0.88 007  -0.05 0.88 AO
TALVWP ol jgig 18:?8 :;Z:?g 082 001 0.15 0.83 AM
T4ZG7R ool s 18:3: :;Zéé 1.00 0.00 0.03 1.00 AM
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o | Analysis 409 2nd Qtr 2016
Color and Color Difference - Paint Chips - Sphere Geometry Instruments
a8 CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer
CIE L* a* b* Color Values Color Difference Values

WebCode Flag Samples  L* a* b* AL* Aa* Ab* AE* InstrCode
TQXLEQ 312; jg:gi 18:12 :;2:;‘2‘ 098  -0.01 0.13 0.98 XI
TXVDMK 0ol pppa 18:82 ;23? 0.98 0.04  -0.03 0.98 MM
wos BG HEBE O BE o o om ow e
vaeay x 08 PO Z:gg :52:23 090  -0.05 0.03 0.90 GD
U99XGZ E} 2; jggg 18;’; :;2;? 100  -0.05 0.14 1.01 AM
UBY7MV ool oo 18:;‘; :52:32 099 008 0.17 1.01 AM
UPZVLG ool e 18:3? :52:8? 092  -0.05 0.15 0.93 XO
V63YGR E} 2; jgj? 1822 :52:22 1.01 -0.04 0.14 1.02 AM
VPUSEM E} 2; 3‘5‘:22 ;2;22 :52:22 1.04 -0.10 0.20 1.06 X7
WAX6FU E}Z; 2‘5‘:22 18:?2 :52:;2 094 012 0.20 0.96 My
WGENVM E}Z; jg:gg 18:11 :52:22 0.96  -0.04 0.10 0.97 CA
WXZ63Q E}Z; jggj 18:12 :;g:gj 090  -0.04 0.10 0.90 XO
X3FYIN ol prgs 18:;2 jﬁifﬁ 0.99  -0.07 0.09 0.99 M
X7CMVN S} 2; jgjz 18:?2 :gg:g; 0.96 013 0.29 1.01 AQ
XDWUHM 0ol Pros 18:18 :;%; 090  -0.06 0.15 0.91 X
XEHXT 0ol ! 18:82 :;2:?8 098  -0.05 0.11 0.99 AL

Printed: May 25, 2016

18

Copyright © 2016 CTS, Inc



‘ / CTS Interlaboratory Testing Program for Color & Appearance Report #176

- B Analysis 409 2nd Qtr 2016
J Color and Color Difference - Paint Chips - Sphere Geometry Instruments
CIE L*a*b* Color Space - llluminant D65 - CIE 1964 (10 Degree) Observer
CIE L* a* b* Color Values Color Difference Values
WebCode Flag Samples  L* a* b* AL* Aa* Ab* AE* InstrCode
B161 44.06 10.31 -25.68
XK86KM X B162 4496 10.30 25 70 0.90 -0.01 -0.02 0.90 XO
B161 44.57 10.00 -26.17
YRLDLN B162 45 60 10.03 2615 1.03 0.03 0.02 1.03 MM
B161 44.72 10.32 -26.19
YY873U B162 45 61 10.12 25 81 0.90 -0.20 0.38 0.99 Xl
B161 43.24 16.04 -27.88
YY949) X B162 4497 16.05 2777 0.99 0.01 0.11 0.99 MU
B161 44.42 9.80 -26.01
/DZDBF B162 4537 0 84 2605 0.95 0.04 -0.04 0.95 PE
B161 44 .46 10.40 -26.42
ZGJCLP B162 4537 10.30 2621 0.92 -0.11 0.21 0.94 MM
B161 43.95 8.06 -26.88
ZZCBTN X B162 4491 8.06 26.76 0.96 0.00 0.12 0.97 AQ
Summary Statistics
Samples L* a* b* AL* Aa* Ab* AE*
Grand Means
B161 44.50 10.21 -26.19
B162 45.46 10.16 -26.07 0.94 -0.05 0.13 0.96
Stnd Dev Btwn Labs
B161 0.15 0.17 0.27
B162 0.14 0.15 0.27 0.07 0.07 0.09 0.06
Statistics based on 90 of 103 reporting participants
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o @_ Analysis 409 2nd Qtr 2016
Color and Color Difference - Paint Chips - Sphere Geometry Instruments

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

Comments Assigned on Data Flags for Test #409
4JKE7B(X) - Low L values for Sample B162.
BWZWCJX) - Low a values for both samples.
9X3XL8(X) - High a values for both samples.

AACTKA4(X) - Low a values for both samples.

)

)

)

HEWLAA(X) - Low L values for Sample B162. Inconsistent in testing within L values for Sample B162.
JBTCEX(X) - Low L and b values for both samples. High a values for both samples.

- High L values for both samples.

X) - Low a values for both samples.

RXYLAL(X) - Low L values for both samples.
U4EAJY (X) - Low a values for both samples.

XK86KM(X) - Low L Values for both samples.
YY949JX) - Low L and b values for both samples. High a values for both samples.

ZZCBTN(X) - All values are low. Inconsistent in testing within both samples.

Key to Instrument Codes Reported by Participants

AJ  ACS-Datacolor 600 AL ACS-Datacolor Intl. Dataflash 100
AM  ACS-Datacolor 600 Plus AO ACS-Datacolor 650X

AQ ACS-Datacolor 600X AR Datacolor 400

CA  Cary 5000 GD BYK-Gardner spectro-guide sphere
GF BYK-Gardner The Color Sphere (TCS) HG Hunter ColorQUEST

HH Hunter ColorQUEST XE HP  Hunter UltraScan PRO

MG Macbeth 2180 Color Eye Ml Macbeth Colori 5

MK  Macbeth Color-Eye 7000 MM Macbeth Color-Eye 7000a

MT  Minolta CM-2600d MU  Minolta

MV  Minolta CM-3000d Series Spectrophotometer PE  Perkin Elmer Spectrophotometer
XH  X-Rite Color i5 Xl X-Rite Color i7

XM X-Rite SP62 Portable Sphere Spectrophotometer XO  X-Rite SP64 Portable Sphere Spectrophotometer
XX Instrument make/model not specified by lab XZ  X-Rite
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o @_ Analysis 409 2nd Qtr 2016
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 B161 = 44.50 SAMPLE B162 = 45.46

o ANALYSIS 409 - L2* vs L1*

SAMPLE B162

x SAMPLE B161
44.1 442 443 44.4 445 446 447 448 44.9 450
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o @_ Analysis 409 2nd Qtr 2016
Color and Color Difference - Paint Chips - Sphere Geometry Instruments

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

a2* vs al*

SAMPLE B161 = 10.21 SAMPLE B162 10.16

. ANALYSIS 409 - a2* vs a1*

SAMPLE B162

SAMPLE B161
9.7 9.8 9.9 10.0 10.1 10.2 10.3 10.4 10.5 10.6 10.7
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o @_ Analysis 409 2nd Qtr 2016
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 B161 = -26.19 SAMPLE B162 = -26.07

o ANALYSIS 409 - b2* vs b1*

26.4
SAMPLE B162

SAMPLE B161
254 256 258 26.0 26.2 26.4 26.6 26.8 27.0

Plot created using absolute values.
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Analysis 411 2nd Qtr 2016

Spectrophotometric - Sphere Geometry Instruments

Reflectance at 16 Selected Wavelengths

Specirophotometric Reflectance values (as %) at selected wavelengths

WebCode Data o o o N N S N o Instr
N T R T SR S N S 8

Flag
Sample B161
2EGKHH 21.88 27.21 29.40 29.15 24.12 18.98 14.37 12.04 9.16 10.90 13.79 14.21 18.09 21.44 18.87 17.51 XI
2Q8P2E 22.13 27.35 29.42 29.15 24.16 19.04 14.45 12.07 9.24 11.00 13.83 14.31 18.22 21.44 18.75 17.51 XI
2U74LJ 23.01 27.68 29.92 29.59 24 .37 19.26 14.61 12.19 9.16 10.80 13.92 14.25 18.11 21.79 19.41 17.57 AM
3B7D6F 22.46 27.28 29.30 29.05 24.19 19.07 14.50 12.15 9.35 10.83 13.78 14.27 17.88 21.31 19.09 17.58 MM
3X6EHJ 22.28 27.87 29.96 29.63 24.57 19.41 14.61 12.33 9.25 10.72 13.87 14.30 18.02 21.76 18.56 17.75 AJ
44P8WF 22.37 27.64 29.73 29.38 24.36 19.19 14.41 12.20 9.25 10.86 13.88 14.26 18.00 21.71 18.98 17.68 AJ
4IKE7B 22.15 27.30 29.41 29.12 24.10 19.10 14.43 12.11 9.18 10.95 13.86 14.25 18.05 21.41 18.89 17.45 XI
4JZVYH 22.21 27.65 29.72 29.48 24.42 19.22 14.52 12.18 9.25 10.96 13.92 14.27 18.10 21.55 18.92 17.47 Xl
673EMM 22.17 27.24 29.28 29.02 24.00 18.95 14.33 12.00 9.18 10.78 13.71 14.12 17.93 21.39 18.98 17.50 Xl
6CBHVA 23.83 27.51 29.56 29.45 24.26 19.29 14.53 12.26 9.34 10.88 13.90 14.24 18.02 21.84 19.10 17.75 AQ
6G7CTB 21.72 27.37 29.43 29.00 24.22 19.08 14.48 12.13 9.36 10.86 13.74 14.32 18.94X 21.45 18.20 17.10 XX
6GMLLC 21.98 27.61 29.63 29.56 24 .32 19.22 14.46 12.18 9.13 10.90 14.02 14.16 17.92 21.73 19.31 17.37 MV
T2AAUH 21.37 27.03 29.01 28.93 23.96 18.94 14.33 11.98 9.21 10.64 13.65 14.10 17.71 21.16 18.87 17.33 XH
T2PTEF 18.69X 27.49 29.19 29.07 24.21 19.02 14.38 11.96 9.10 10.74 13.65 14.12 17.77 21.13 18.97 17.54 HG
7CO9B8SM 21.82 27.32 29.45 29.27 24.18 18.97 14.35 11.99 9.14 10.93 13.80 14.27 18.15 21.46 18.88 17.47 XH
7HGQFB 22.74 27.67 29.74 29.39 24.14 19.09 14.40 12.21 9.15 10.40X 13.90 13.89 17.48 21.96 19.21 17.26 HP
TMOXYJ 22.21 27.52 29.64 29.35 24.30 19.12 14.46 12.15 9.25 10.81 13.90 14.25 18.02 21.58 19.24 17.55 MM
8CRDEM 22.50 27.80 29.80 29.50 24.50 19.40 14.55 12.30 9.20 10.80 14.00 14.20 18.00 21.70 18.35 17.50 Al
8X7YBN 22.13 27.75 29.84 29.61 24.28 19.15 14.44 12.21 9.09 10.93 14.06 14.13 18.05 21.95 19.33 17.46 MV
99OM6MH 21.97 27.30 29.30 29.11 24.15 18.99 14.41 12.02 9.16 10.82 13.77 14.19 18.05 21.36 18.81 17.51 XI

9CJVR9 X 22.68 27.63 29.73 29.43 24.18 19.11  14.39 12.13 11.43X 16.13X 21.74X 16.63X 13.52X 17.81X 18.86 17.33 AR

OX3XL8 22.71 27.68 29.80 29.10 24.00 18.85 14.31 12.03 9.14 11.07 13.83 14.31 18.13 21.49 18.94 17.50 MM
AACTK4 X 25.53X 26.66 29.04 29.23 25.33X 19.69 14.62 11.54X 9.81X 11.08 12.95X 13.54X 17.78 21.34 19.64 12.55X GD
ABJORA 21.96 26.72 28.91 28.63 23.55 18.65 14.13 11.84 9.10 10.87 13.57 13.88 17.72 21.16 18.58 17.31 MG
ARGF7 22.41 28.02 30.07 29.59 24.37 19.31 14.56 12.18 9.33 10.89 13.94 14.37 18.21 21.45 19.11 17.33 AJ
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Analysis 411 2nd Qtr 2016

Spectrophotometric - Sphere Geometry Instruments

Reflectance at 16 Selected Wavelengths

Specirophotometric Reflectance values (as %) at selected wavelengths

WebCode Data o o o N N S N o Instr
N T R T SR S N S 8

Flag
Sample B161
ALQZGB 22.08 27.34 29.41 29.22 24.24 19.18 14.57 12.22 9.36 10.96 13.89 14.23 17.92 21.29 18.98 17.583 XI
BXUT2F 21.96 27.30 29.42 29.27 24.23 19.12  14.47 12.09 9.23 10.97 13.90 14.32 18.15 21.50 18.86 17.55 XI
BZJ28A 22.46 27.71 29.76 29.49 24 .42 19.23 14.47 12.21 9.25 10.81 13.86 14.43 17.90 21.63 18.89 17.39 XX
C97THFB 22.21 27.41 29.46 29.15 24.23 19.09 14.54 12.14 9.38 10.78 13.78 14.29 17.86 21.22 19.18 17.59 MM
CKLCQ4 22.30 27.38 29.46 29.24 24.26 19.12 14.48 12.16 9.28 10.77 13.78 14.23 17.94 21.38 18.98 17.48 MM
D8V X72 21.78 27.31 29.39 29.02 24.14 19.06 14.52 12.09 9.43 10.88 13.70 14.35 17.98 21.33 19.13 17.76 AJ
DNY CPF 22.28 27.64 29.72 29.33 24 .24 19.09 14.39 12.13 9.15 10.72 13.78 14.11 17.84 21.55 18.58 17.51 AJ
DU67JC 22.02 27.60 29.60 29.28 24.33 19.20 14.46 12.15 9.21 10.58 13.75 14.07 17.74 21.31 18.89 17.13 AM
EPRKB6 22.41 27.56 29.73 29.46 24.50 19.31 14.46 12.21 9.13 10.80 13.93 14.11 17.93 21.68 18.10 17.12 AO
ETRW76 23.24 27.53 29.68 29.21 24.00 19.01 14.47 12.08 9.37 11.34X 14.02 14.07 18.37 22.19 19.83 17.92 HW
EVG6CZ 22.63 27.64 30.17 29.69 24 .51 19.34 14.64 12.34 9.19 11.17 14.19 14.12 18.28 22.51X 18.92 16.80 HH
Fv8MQ7 22.36 27.88 30.06 29.74 24.68 19.41 14.53 12.28 9.22 10.77 13.89 14.26 18.07 21.78 19.09 17.62 AO
FVPWJS 22.05 27.32 29.51 29.16 24.20 19.03 14.46 12.09 9.26 11.00 13.82 14.33 18.08 21.36 18.70 17.39 Xl
GXG3N4 22.17 27.00 29.17 28.68 23.83 18.72 14.23 11.89 9.06 10.92 13.66 14.18 18.06 21.21 18.82 17.15 X0
GXVEH3 22.79 26.86 28.80 28.94 23.81 18.80 14.08 12.00 8.97 10.49 13.64 13.72 17.47 21.31 18.79 16.90 CA
HEWLAA 22.23 27.44 29.46 29.23 24.32 19.15 14.48 12.17 9.25 10.94 13.89 14.19 18.20 21.59 18.83 17.62 Xl
HPZVGY 21.99 27.64 29.71 29.57 24.35 19.10 14.42 12.10 9.08 10.78 14.10 14.14 18.03 21.87 19.33 17.44 MV
J7Z6XB 23.37 27.54 29.51 29.51 24.32 19.22 14.44 12.14 9.06 10.78 13.96 14.08 17.94 21.78 19.10 17.45 MV
JAWUDW 21.91 27 .01 29.13 28.87 23.70 18.67 14.12 11.90 9.05 10.86 13.63 14.06 17.86 21.21 18.87 17.20 XM
JBTCEX 21.94 27.04 29.15 28.88 23.72 18.70 14.16 11.95 9.09 10.50 13.67 14.10 17.89 21.24 18.91 17.22 XM
JEOW4Y 23.83 27.69 29.77 29.45 24.51 19.34 14.55 12.29 9.34 10.79 13.89 14.28 18.06 21.74 19.04 17.87 Al
JKWKX6 22.88 27.64 29.71 29.50 24.26 19.17 14.30 12.16 9.23 10.48 13.98 14.08 17.77 21.52 19.23 17.27 HP
K8NAMT 22.02 27.38 29.39 29.29 23.97 18.99 14.28 12.06 8.98 10.82 13.93 14.03 17.82 21.65 19.08 17.20 MV
KFJY PX 22.03 27.32 29.35 29.14 24.14 18.96 14.37 12.03 9.23 10.74 13.72 14.20 17.95 21.24 18.95 17.48 XH
KTAVQV 22.75 27.92 29.95 29.57 24.65 19.46 14.89X 12.44 9.63X 10.97 13.99 14.57 18.12 21.47 19.50 18.00 MM
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Spectrophotometric - Sphere Geometry Instruments

Reflectance at 16 Selected Wavelengths

Specirophotometric Reflectance values (as %) at selected wavelengths

WebCode Data o o o N N S N o Instr
N T R T SR S N S 8

Flag
Sample B161
LCEQXT 22.57 27.71 29.81 29.53 24.45 19.30 14.50 12.23 9.22 10.86 13.98 14.23 18.00 21.58 18.11 17.08 AO
LRVTDV 21.84 27 .51 29.64 29.53 24.28 19.22 14.50 12.18 9.21 10.85 14.01 14.23 18.02 21.88 19.33 17.57 MT
LYTHUZ 22.27 27.72 29.81 29.52 24 .44 19.29 14.48 12.24 9.18 10.77 13.91 14.26 18.05 21.73 18.12 17.33 AJ
LZMA4RX 24.00 27.66 29.70 29.39 24.45 19.30 14.51 12.28 9.32 10.85 13.90 14.27 18.05 21.70 18.96 17.80 AM
NTCWY X 23.04 27.50 29.53 29.44 24.13 19.08 14.36 12.11 9.10 10.40X 13.95 13.91 17.52 21.98 19.18 17.25 HP
NV7HWV 22.22 27.15 29.07 28.59 23.90 18.88 14.48 12.01 9.27 11.02 13.72 14.18 17.95 21.05 18.41 17.15 XI
NZXPE4 22.33 27.52 29.67 29.45 24.38 19.23 14.56 12.18 9.32 11.05 13.99 14.47 18.41 21.74 19.10 17.78 XI
P27GKQ 21.72 27.15 29.31 29.14 24.10 18.93 14.37 12.00 9.20 10.86 13.74 14.31 18.08 21.40 19.00 17.51 XH
PLA3KW 22.15 27.33 29.46 29.19 24 .24 19.08 14.52 12.14 9.32 11.04 13.88 14.31 18.11 21.37 18.62 17.41 Xl
PNYBPR 22.34 27.53 29.60 29.38 24 .37 19.16 14.51 12.19 9.31 10.86 13.93 14.32 18.11 21.62 19.21 18.70 MM
PQ7Q24 25.14 26.70 29.03 29.07 24.75 18.55 14.45 11.16X 9.73X 10.81 12.73X 13.71 17.74 20.80 19.63 13.08X GD
PR2A36 22.38 27.81 29.88 29.73 24.50 19.37 14.54 12.21 9.25 10.72 13.88 14.15 17.95 21.67 19.26 17.46 AO
QHQ8G6 22.27 27.48 29.58 29.30 24.22 19.07 14.43 12.11 9.22 10.84 13.87 14.23 18.00 21.52 19.10 17.47 MK
QK3XTU 21.53 27.02 28.98 28.76 23.77 18.75 14.17 11.81 9.10 10.80 13.61 14.13 17.88 21.11 18.42 17.21 XH
RCWTS8N 22.12 27.45 29.56 29.23 24.32 19.17 14.55 12.20 9.38 10.83 13.85 14.33 17.96 21.43 19.26 17.66 MM
RJULYU 21.51 26.99 29.10 28.81 23.79 18.64 14.12 11.78 9.04 10.67 13.58 14.01 17.78 21.06 18.66 17.23 XH
RRA29R 22.47 27.57 29.59 29.24 24.35 19.23 14.64 12.27 9.48 10.86 13.88 14.40 17.97 21.38 19.31 17.74 MM
RXYLAL X 20.62 25.55X 27.57X 27.15X 22.37X 17.52X 13.07X 11.00X 8.15X 9.67X 12.51X 12.81X 16.39X 19.86X 16.85X 15.99 Al
T4LQ|_M 22.26 27.86 29.95 29.67 24.70 19.50 14.70 12.42 9.34 10.90 14.02 14.27 18.06 21.64 18.41 17.26 AO
T4LVWP 23.21 27.50 29.50 29.28 24.32 19.16 14.45 12.20 9.20 10.80 13.89 14.12 17.88 21.49 18.86 17.72 AM
T4ZG7R 23.21 27.60 29.72 29.41 24 .51 19.31 14.52 12.22 9.12 10.77 13.94 14.19 18.00 21.74 18.24 17.51 AM
TQXLEQ 21.89 27.18 29.23 28.94 24.04 18.92 14.34 11.99 9.18 10.79 13.67 14.14 17.97 21.31 18.71 17.39 XI
TXVDMK 22.66 27.39 29.37 29.15 24 .24 19.12 14.55 12.20 9.39 10.87 13.90 14.31 17.90 21.37 19.18 17.55 MM
TXVKMR 24 .38 27.42 29.53 29.25 24.16 19.11 14.53 12.20 9.35 10.97 13.91 14.36 18.07 21.52 19.24 17.47 AJ
U4E4JY 28.48X 25.91X 28.98 28.62 24.12 19.21 14.51 12.26 9.39 11.15 12.00X 13.30X 17.78 21.63 19.59 17.96 GD
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Spectrophotometric - Sphere Geometry Instruments

Reflectance at 16 Selected Wavelengths

Report #176
2nd Qtr 2016

Specirophotometric Reflectance values (as %) at selected wavelengths

WebCode EL% b$9 ‘;\9 9‘0 >‘P° @0 959 95"0 6"9 6‘°° ¢§b° @Q 6‘9 b@ b@ b@ ,\00 (IZZ%
Sample B161

U9IXGZ 21.81 27.40 29.52 29.07 24.18 18.99 14.38 11.98 9.19 10.73 13.70 14.20 17.94 21.26 18.66 16.59 AM
UBY7MV 22.26 27.86 29.99 29.70 24.60 19.36 14.50 12.21 9.17 10.79 13.93 14.24 18.10 22.13 18.18 17.28 AM
UPZVLG 22.26 27.26 29.42 29.06 24.07 18.87 14.31 12.03 9.17 10.91 13.81 14.20 18.07 21.45 19.08 17.38 X0
V63YGR 22.23 27.86 29.83 29.49 24.25 19.14 14.44 12.06 9.18 10.72 13.73 14.21 17.86 20.42X 18.79 17.08 AM
VPUSEM 20.50 27.09 29.16 28.98 23.73 19.08 14.26 12.16 9.22 10.88 13.89 14.19 17.83 21.583 19.26 17.52 XZ
WAX6FU 21.95 27.41 29.58 29.38 24.29 19.09 14.43 12.11 9.12 10.82 14.06 14.09 17.96 21.79 19.25 17.37 MV
WGENVM 23.78 28.01 29.88 30.03 24.70 19.50 14.61 12.46 9.31 10.87 14.09 14.16 18.01 21.94 19.36 17.43 CA
WXZ63Q 22.17 27.28 29.51 29.12 24.13 18.94 14.38 12.06 9.18 10.83 13.78 14.22 17.97 21.42 19.10 17.30 XO
X3FYJN 21.90 27.43 29.46 29.29 24.18 19.08 14.39 12.03 9.18 10.81 13.80 14.29 18.01 21.47 19.02 17.49 Ml
X7CMVN 22.08 27.57 29.71 29.49 24.29 19.19 14.46 12.10 9.17 10.73 13.79 14.12 17.91 21.52 18.96 17.68 AQ
XDWUHM 22.02 27.35 29.38 29.12 24.10 19.08 14.40 12.05 9.18 10.79 13.71 14.12 17.84 21.26 18.95 17.48 Xl
XEOHXT 22.09 27.47 29.55 29.42 24.36 19.20 14.48 12.13 9.26 10.73 13.85 14.16 17.85 21.51 19.26 17.37 AL
XK86KM 21.68 26.86 28.63X 28.42X 23.51X 18.29X 14.03X 11.82 9.01 10.78 13.55 13.96 17.60 21.08 18.78 16.95 X0
YRLDLN 22.30 27.56 29.61 29.40 24.35 19.18 14.53 12.21 9.29 10.73 13.85 14.22 17.90 21.44 19.14 17.49 MM
YY873U 22.77 27.67 29.75 29.50 24.37 19.26 14.55 12.28 9.36 11.05 14.01 14.34 18.18 21.72  19.11 17.63 Xl
YY949J 22.00 27.40 29.40 29.30 24.00 18.90 14.30 12.00 8.90 10.80 13.90 14.10 17.80 21.70 19.00 17.35 MU
ZDZDBF 23.08 27.21 29.10 29.25 24.09 19.07 14.31 12.23 9.18 10.67 13.84 13.91 17.66 21.44 18.91 17.08 PE
ZGICLP 22.41 27.52 29.66 29.32 24.24 19.07 14.41 12.10 9.19 10.80 13.82 14.22 17.99 21.48 19.07 17.49 MM
ZZCBTN 23.77 28.13 30.21 29.97 24.69 19.63 14.80 12.52 9.46 11.05 14.17 14.55 18.42 22.08 19.31 17.88 AQ
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Analysis 411 2nd Qtr 2016

Spectrophotometric - Sphere Geometry Instruments

Reflectance at 16 Selected Wavelengths

Ny > Ny w © & & & & & & & > o & S

Grand Means
22.41 27.44 29.52 29.27 24.23 19.10 14.44 12.12 9.22 10.83 13.82 14.18 17.98 21.52 18.95 17.40
Stnd Dev Btwn Labs
1.01 0.33 0.31 0.29 0.25 0.22 0.14 0.17 0.13 0.15 0.26 0.17 0.20 0.30 0.34 0.54

Comments Assigned on Data Flags for Test #411
9CJIVR9 (X) - High % reflectance data at wavelengths 560-620 and low data at 640-660. Also inconsistent in testing within 560-660 readings.
AACTK4 (X) - High and low % reflectance data at various wavelengths.
RXYLAL (X) - High % reflectance data at most wavelengths.

Key to Instrument Codes Reported by Participants

AJ  ACS-Datacolor 600 AL  ACS-Datacolor Intl. Dataflash 100 AM ACS-Datacolor 600 Plus

AO ACS-Datacolor 650 AQ ACS-Datacolor 600X AR Datacolor 400

CA Cary 5000 GD BYK-Gardner spectro-guide sphere HG Hunter ColorQUEST

HH Hunter ColorQUEST XE HP Hunter UltraScan PRO HW Hunter UltraScan XE

MG Macbeth 2180 Color Eye Ml Macbeth Color i5 MK Macbeth Color-Eye 7000 Spectrophotometer
MM Macbeth Color-Eye 7000a MT Minolta CM-2600d MU Minolta

MV  Minolta CM-3000d Series Spectrophotometer PE Perkin Elmer Spectrophotometer XH X-Rite Color i5

X X-Rite Color i7 XM X-Rite SP62 XO X-Rite SP64

XX Instrument make/model not specified by lab XZ X-Rite
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B B Analysis 440 2nd Qir 2016
_ 60 Degree Gloss - Paint Chips
/ ASTM Method D 523
Sample F161 Sample F162

Data Difference from Comparative Difference from Comparative Instr
WebCode  Flag LabMean Grand Mean  Performance Value Lab Mean  Grand Mean  Performance Value ~ Code
2NGGVK 35.50 1.47 2.17 46.20 1.10 1.42 GL
2Q8P2E 33.58 -0.46 -0.68 44.35 -0.75 -0.97 Gl
2U74L) 34.08 0.04 0.06 44.58 -0.52 -0.68 CK
3X6EH) 33.20 -0.83 -1.23 43.73 -1.37 -1.77 CK
4P7CTD 32.75 -1.28 -1.90 43.75 -1.35 -1.74 PC
4T6QEG 35.13 1.09 1.62 45.43 0.33 0.42 CK
673EMM 33.95 -0.08 -0.12 4453 -0.57 -0.74 MH
69RMTG 33.15 -0.88 -1.31 44.30 -0.80 -1.03 RA
6WZWCJ 33.90 -0.13 -0.20 45.18 0.08 0.10 Gl
74F3JB 32.70 -1.33 -1.98 44.05 -1.05 -1.35 XX
7C9B8M 34.28 0.24 0.36 45.90 0.80 1.03 CK
7GJFK9 34.75 0.72 1.06 45.93 0.83 1.07 CK
7HGQFB 33.85 -0.18 -0.27 45.98 0.88 1.13 XX
7HWU9G 35.45 1.42 2.10 46.45 1.35 1.74 Gl
7MOXY)J 33.95 -0.08 -0.12 44.85 -0.25 -0.32 CL
8BWVDL * 35.80 1.77 2.62 46.88 1.78 2.29 CK
8CRDEM 33.50 -0.53 -0.79 44.68 -0.42 -0.55 XX
99M6MH 34.00 -0.03 -0.05 45.10 0.00 0.00 Gl
OX3XL8 33.70 -0.33 -0.49 45.35 0.25 0.32 CL
A2X4KA 33.43 -0.61 -0.90 45.00 -0.10 -0.13 CK
AACTK4 34.23 0.19 0.28 45.45 0.35 0.45 CN
ABJIRA 34.35 0.32 0.47 45.80 0.70 0.90 Gl
AD9GX6 X 37.60 3.57 5.29 49.20 4.10 5.29 Gl
ALQ26B 34.25 0.22 0.32 45.20 0.10 0.13 GN
CKLCQ4 33.08 -0.96 -1.42 43.85 -1.25 -1.61 CL
D9AFAS 34.23 0.19 0.28 45.25 0.15 0.20 GK
E7YL67 34.53 0.49 0.73 46.08 0.98 1.26 CN
ETRW76 34.75 0.72 1.06 46.00 0.90 1.16 CK
FV8MQ7 33.05 -0.98 -1.46 44.40 -0.70 -0.90 GQ
FVPWJ8 34.59 0.55 0.82 45.40 0.30 0.39 Gl
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B B Analysis 440 2nd Qir 2016
_ 60 Degree Gloss - Paint Chips
/ ASTM Method D 523
Sample F161 Sample F162

Data Difference from Comparative Difference from Comparative Instr
WebCode  Flag LabMean Grand Mean  Performance Value Lab Mean  Grand Mean  Performance Value ~ Code
GK6PJW 33.65 -0.38 -0.57 45.05 -0.05 -0.06 CX
GQCFL3 34.65 0.62 0.91 46.18 1.08 1.39 GN
GXG3N4 34.13 0.09 0.14 45.43 0.33 0.42 CL
GXVEH3 32.75 -1.28 -1.90 43.90 -1.20 -1.55 CL
HHGPKT 34.33 0.29 0.43 45.70 0.60 0.78 CL
HPZVGY 33.35 -0.68 -1.01 44.48 -0.62 -0.80 Gl
J776XB 34.28 0.24 0.36 45.00 -0.10 -0.13 RA
JAWUDW * 33.90 -0.13 -0.20 46.20 1.10 1.42 HA
JPU2BY 33.90 -0.13 -0.20 45.15 0.05 0.07 Gl
JPVYLU 34.18 0.14 0.21 46.10 1.00 1.29 CX
KFJYPX 33.38 -0.66 -0.98 44.40 -0.70 -0.90 Gl
KXYD22 * 33.28 -0.76 -1.12 43.20 -1.90 -2.45 GB
LYTHUZ X 36.53 2.49 3.69 47.70 2.60 3.35 MW
M44NCR 33.53 -0.51 -0.75 44.50 -0.60 -0.77 MW
MHYD2W 34.83 0.79 1.17 46.03 0.93 1.19 CL
N33B6P 33.80 -0.23 -0.35 44.98 -0.12 -0.16 Gl
NRMNT4 X 36.13 2.09 3.10 47.93 2.83 3.64 Gl
NWVR2Q 35.28 1.24 1.84 46.03 0.93 1.19 MW
NZXPE4 34.18 0.14 0.21 45.45 0.35 0.45 Gl
PEX29U 33.88 -0.16 -0.23 44.85 -0.25 -0.32 CB
PFTKBVY 34.40 0.37 0.54 45.10 0.00 0.00 CL
PLWDJ6 34.20 0.17 0.25 45.93 0.83 1.07 CK
PQ7Q24 34.35 0.32 0.47 44.55 -0.55 -0.71 GB
QO6JLPY 34.98 0.94 1.40 45.43 0.33 0.42 CcK
QK3XTU 33.65 -0.38 -0.57 44.55 -0.55 -0.71 Gl
RCWT8N 33.70 -0.33 -0.49 44.80 -0.30 -0.39 Gl
RCWWHQ 34.38 0.34 0.51 45.48 0.38 0.49 MW
RJULYU 33.95 -0.08 -0.12 45.15 0.05 0.07 Gl
RRA29R 34.60 0.57 0.84 45.63 0.53 0.68 RA
TXVKMR * 32.60 -1.43 212 42.80 -2.30 -2.96 CK
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B B Analysis 440 2nd Qir 2016
60 Degree Gloss - Paint Chips
/ ASTM Method D 523
Sample F161 Sample F162

Data Difference from Comparative Difference from Comparative Instr
WebCode  Flag LabMean Grand Mean  Performance Value Lab Mean  Grand Mean  Performance Value ~ Code
U4E4JY 34.88 0.84 1.25 45.38 0.28 0.36 GB
UNPYNM 33.30 -0.73 -1.09 44.30 -0.80 -1.03 CL
UNY6BR 34.18 0.14 0.21 44.98 -0.12 -0.16 CN
UPZVLG 35.13 1.09 1.62 46.08 0.98 1.26 CN
VBWKEP 33.80 -0.23 -0.35 45.33 0.23 0.29 GN
WXZ63Q 34.33 0.29 0.43 4523 0.13 0.16 XX
X3FYIN 34.18 0.14 0.21 44.58 -0.52 -0.68 Gl
X887XP 33.58 -0.46 -0.68 44.93 -0.17 -0.22 GA
XBNQLQ 34.58 0.54 0.80 45.48 0.38 0.49 Gl
XDWUHM 34.33 0.29 0.43 45.35 0.25 0.32 Gl
XEQHXT 33.93 -0.11 -0.16 45.55 0.45 0.58 Gl
XFXR3N 33.15 -0.88 -1.31 4418 -0.92 -1.19 GL
XK86KM 33.63 -0.41 -0.60 43.93 1.7 -1.51 CK
XQH9LM 34.28 0.24 0.36 45.08 -0.02 -0.03 CK
YRLDLN 33.43 -0.61 -0.90 4515 0.05 0.07 CL
7686QP 34.35 0.32 0.47 45.35 0.25 0.32 Gl
ZZCBTN 33.75 -0.28 -0.42 44.88 -0.22 -0.29 CK

Grand Means
34.03 Gloss Units 45.10 Gloss Units
Stnd Dev Btwn Labs
0.67 Gloss Units 0.78 Gloss Units
Statistics based on 74 of 77 reporting participants

Comments on Assigned Data Flags for Test #440
AD9GX6(X) - Data for both samples are high.
LYTHUZ(X) - Data for both samples are high. Possible Systematic Error.
NRMNT4(X) - Data for both samples are high. Possible Systematic Error.
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o | Analysis 440 2nd Qtr 2016
60 Degree Gloss - Paint Chips
/ | ASTM Method D 523

Key to Instrument Codes Reported by Participants

GA BYK Gardner Color - Guide Gloss
GK BYK-Gardner micro-gloss (60)

GN BYK-Gardner new micro-TRI-gloss
GX BYK-Gardner (model not specified)
MH  X-Rite/Macbeth Color-Eye XTH

PC  Picogloss 503 Erichson

XX Instrument make/model not specified by lab

Printed: May 25, 2016

GB
GL
GQ
HA
Mw
RA

32

BYK Gardner Spectro - Guide Sphere Gloss
BYK-Gardner micro-TRI-gloss

BYK-Gardner haze-gloss

Horiba 60 Degree Glossmeter

Minolta Multi-Gloss 268

Rhopoint Novo-Gloss Glossmeter
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B B Analysis 440 2nd Qtr 2016
60 Degree Gloss - Paint Chips
/ ASTM Method D 523
SAMPLE F161 = 34.03 Gloss Units SAMPLE F162 = 45.10 Gloss Units

o ANALYSIS 440

N‘ 1 1 1 1 1 1 1 1 1

~

<

NG

~

SAMPLE F162

Gloss Units
45| 0

SAMPLE F161

315 320 325 33.0 335 34.0 345 350 355 36.0 365
Gloss Units
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- B Analysis 442 2nd Qtr 2016
85 Degree Gloss - Paint Chips
7 ASTM Method D 523
Sample K161 Sample K162
Data Difference from Comparative Difference from Comparative Instr
WebCode  Flag LabMean Grand Mean  Performance Value Lab Mean  Grand Mean  Performance Value ~ Code
2Q8P2E 13.03 0.24 0.34 16.63 0.17 0.18 GL
99M6MH 13.08 0.29 0.41 17.48 1.02 1.08 RA
AACTK4 13.28 0.49 0.69 17.13 0.67 0.71 GN
CKLCQ4 12.68 -0.11 -0.15 16.40 -0.05 -0.06 GL
GXVEH3 11.45 -1.33 -1.85 14.95 -1.50 -1.59 GL
HPZVGY 12.70 -0.08 -0.11 16.45 0.00 0.00 GL
QK3XTU 12.85 0.07 0.10 16.63 0.17 0.18 GL
RCWT8N 12.03 -0.76 -1.05 14.95 -1.50 -1.59 GN
UPZVLG 13.95 1.17 1.63 17.48 1.02 1.08 GN
Grand Means
12.78 Gloss Units 16.45 Gloss Units
Stnd Dev Btwn Labs
0.72 Gloss Units 0.94 Gloss Units
Statistics based on 9 of 9 reporting participants

Key to Instrument Codes Reported by Participants

GL  BYK-Gardner micro-TRI-gloss GN BYK-Gardner new micro-TRI-gloss
RA  Rhopoint
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B B Analysis 442 2nd Qtr 2016
85 Degree Gloss - Paint Chips
/ ASTM Method D 523
SAMPLE K161 = 12.78 Gloss Units SAMPLE K162 = 16.45 Gloss Units
© ANALYSIS 442
t‘ L 1 1 1 1 L L 1 1 1 1 1 1
q: [ ] [ ]
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Gloss Units
15|.2 15|.4 15|.6 15|.8 16:.0 16:2

15.0

SAMPLE K161

14 116 118 120 122 124 126 128 130 132 134 136 138 140 142
Gloss Units
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