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ABOUT THE 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.

If there are any questions on the report or testing program, please 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

(Toll-free fax within the U.S.: 1-866-fax-2cts)



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
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. 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 Color Program (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
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. 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.



Report #170 ) 4th Qtr 2014
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

CIE L* a* b* Color Values Color Difference Values
WebCodeFlad Samples L* a* b* AL* Aa* Ab* AE* InstrCode
3NY64N gij; 2333 :ij:;g 12:‘11(7) 0.97 -0.11 -0.37 1.04 HW
43UG2B gij; 2%8 :53:23 ii:gg 0.99 0.02 -0.23 1.02 HY
46FP2] gij; 23:2 :53:32 iﬂg 0.98 -0.05 -0.27 1.02 HW
S B R R T
822JRE gij; 2%3 iggi ij:gi 0.98 -0.10 -0.28 1.02 HW
8RXAMA gij; 2%2 :iz:gg igg; 0.92 -0.05 -0.34 0.98 GE
9ADB2P gig :g:gz jg:gg iigz 0.97 -0.10 -0.29 1.01 HW
9CG4X9 gig :g:;g jg:gg i:‘l‘g 0.88 -0.04 -0.29 0.93 GU
9TRMUF gig :g::g :;3:22 ii:gj 0.91 -0.13 -0.24 0.95 X0
AGRA4L8 gig :gjg jﬁ: iigg 0.91 -0.09 -0.34 0.98 AB
ARUPEE iy ooty Pype o 090  -005 028 094 XU
B78RU8 gig :g:ﬂ :;3:22 i:gg 0.95 -0.02 -0.24 0.98 GH
BB7YJB gij; gg:gg :23:23 1451;2 0.88 0.04 -0.20 0.90 XU
BP3MHB gij; gg:gg :;j:;i iigg 0.83 -0.09 -0.27 0.88 X0



Report #170 ) 4th Qtr 2014
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

CIE L* a* b* Color Values Color Difference Values
WebCodeFlad Samples L* a* b* AL* Aa* Ab* AE* InstrCode
D99CUC gij; 2%; :53:2(‘; ij:g? 0.86 -0.02 -0.28 0.90 X0
DCMGIJE gij; 23:? 5222 ijgi 0.98 -0.10 -0.32 1.03 HW
DT8ZYD gij; 23:;’; 5352 i::gg 0.86 -0.05 -0.31 0.91 XR
ERVBKS gij; 233? :53:38 ijﬂ 0.83 -0.10 -0.33 0.90 HW
FRT3TY gij; 233? :53:33 ii:gf 0.86 0.00 -0.18 0.87 GD
GFU7BD gij; 23;; :53:22 ij:if 0.99 -0.18 -0.27 1.04 HK
GW6BU4 gig :gii :;3:;; i:gs 0.89 -0.10 -0.29 0.94 GB
JEARTY gig :g:gi :;3:;‘1‘ ij;i 0.96 0.03 -0.24 0.99 XX
JFLBRB gig 23:3411 :;3:22 iigg 0.93 -0.16 -0.29 0.99 XM
KE87VX gig :g:gg :gj:gi ijg; 0.88 0.01 -0.30 0.93 HK
L8HIF9 gig 2322 jg:gi i:ﬁ; 0.86 -0.09 -0.28 0.90 GH
MYNFT2 Do oo Py P 090 014  -028 095 XN
P2KN4N gij; 23:8? :;j:gg ii:gg 0.93 -0.05 -0.27 0.97 XK
P3GV2U gij; ggjg :23:22 iigg 0.94 -0.06 -0.20 0.96 X0



Report #170 ) 4th Qtr 2014
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

CIE L* a* b* Color Values Color Difference Values
WebCode&Q Samples H a_* m AH Aa_* Am AE InstrCode
D141 56.31 -24.42 15.15
PVKB?/ D142 57.25 -24.46 14.88 0.95 0.05 027 0.98 Xz
D141 56.39 -24.90 14.81
PX8D32 D142 57.37 -25.02 14.53 0.98 012 0.28 1.02 HW
D141 56.51 -24.76 14.85
Q3C4TQ D142 57.41 -24.68 14.63 0.90 0.07 022 0.93 Xz
D141 56.09 -23.88 13.87
QXLWOW  p14p 57.07 -24.12 13.45 0.98 0.25 042 1.09 ™
D141 56.27 -24.96 14.53
VAZRIT D142 57.22 -25.16 14.22 0.95 020 031 1.01 HW
D141 56.36 -25.04 14.26
VGWHWZ D142 57.38 -24.99 14.00 1.02 0.05 026 1.05 MG
D141 56.68 -24.96 14.63
VTRVAX D142 57.68 25 05 14.35 1.01 -0.09 -0.29 1.05 HW
D141 56.15 -24.89 14.30
WXMKD4 D142 57.03 2515 13.98 0.88 -0.26 -0.32 0.97 HW
D141 55.89 -24.89 15.04
Y82DJG D142 56.83 -25 00 14.85 0.94 -0.12 -0.19 0.96 MQ
D141 56.92 -24.38 14.86
ZFNUMB D142 57.87 24 46 14.44 0.95 -0.08 -0.42 1.04 AE
Summary Statistics
Samples L* a* b* AL* Aa* Ab* AE*
Grand Means
D141 56.38 -24.61 14.82
D142 57.31 -24.69 14.54 0.92 -0.08 -0.28 0.97
Stnd Dev Btwn Labs
D141 0.22 0.34 0.40
D142 0.22 0.35 0.43 0.05 0.07 0.06 0.05
Statistics based on 38 of 38 reporting participants




Report #170 ) 4th Qtr 2014
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 #170 ) 4th Qtr 2014
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

L2* vs L1*

SAMPLE D141 = 56.38 SAMPLE D142 = 57.31

o ANALYSIS 408 - L2* vs L1*

SAMPLE D142

SAMPLE D141
55.8 56.0 56.2 56.4 56.6 56.8 57.0 57.2

10



Report #170 ) 4th Qtr 2014
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

az2* vs al*

SAMPLE D141 =-24.61 SAMPLE D142 = -24.69

«© ANALYSIS 408 - a2* vs a1*

SAMPLE D142

SAMPLE D141
236 23.8 24.0 242 24.4 246 248 250 252 254 256

11



Report #170 ) 4th Qtr 2014
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

b2* vs bl*

SAMPLE D141 = 14.82 SAMPLE D142 = 14.54

o ANALYSIS 408 - b2* vs b1*

15.2
SAMPLE D142

SAMPLE D141
136 138 140 142 144 146 148 150 152 154 156 158 16.0

Plot created using absolute values.

12



Report #170 ) 4th Qtr 2014
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

CIE L* a* b* Color Values Color Difference Values
WebCodeFlad Samples L* a* b* AL* Aa* Ab* AE* InstrCode
23KRME X gij; ;2:3 :g:gg :gzgg 0.00 0.00 0.00 0.00 AM
2F73AK gij; 23:32 :ij:j(l) ij:g’; 0.97 -0.10 -0.32 1.03 XI
2KGMBJ gij; 23:22 :iz:gg iﬁg 1.10 -0.03 -0.33 1.14 X0
oure D B® L ME KB n am 0w om
32LC2P gij; 23:2; iji ijgi 0.97 -0.08 -0.43 1.06 MM
sgex DS mE n on 0w am o
3MKXFL gig 23:32 :gjég ii‘l‘g 0.95 -0.05 -0.27 0.99 XI
4GAGTV Dl oo By e 092 009  -040 100 MM
63B6L4 gig :g:;g I§3j§§ iigg 0.83 0.07 -0.25 0.87 AL
BA2KIL  Dipr oo o sl 092 012 025 095  HP
66W7UR gig :g:ig jﬁg iigi 1.02 -0.05 -0.36 1.08 XH
6LKEUB gii; :S:gg :;j:gg iigi 1.06 -0.14 -0.41 1.14 MM
uve B BELEALMA L n o ow 0w x
729)LG gij; 23:22 :éjgi iigj 0.92 -0.01 -0.30 0.96 PE

13



Report #170 ) 4th Qtr 2014
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

CIE L* a* b* Color Values Color Difference Values
WebCodeFlad Samples L* a* b* AL* Aa* Ab* AE* InstrCode
79PPBF gij; 23:2? 5352 ijgi 0.95 0.04 -0.28 0.99 AM
7THWMVD gij; 23:22 :53:32 ij:g’; 1.01 0.01 -0.32 1.05 HW
7KLTDN gij; 232; 5322 ig:gg 0.97 -0.12 -0.34 1.03 GD
93EBHA gij; 23:22 ijg; ij:‘llz 0.98 -0.06 -0.31 1.03 AO
9HB3C4 gij; 232; 53;‘11 ij:g: 0.91 -0.07 -0.31 0.96 XI
9L8N2L gij; 2%; 5322 ijgg 0.91 -0.05 -0.35 0.97 MM
9W96Y4 X gii; 2;:32 gjg ijs’z -0.89 0.02 0.34 0.95 AO
9XZ9HC X gii; :g::g jg:gj iigg 0.00 -0.01 0.01 0.01 MU
pomgz D BR . AEMS L oa om om o
ARUPEE iy oo e . 092  -007 027 09 X
AZMZFZ gig :g:;; :gjéi ijgg 0.87 -0.09 -0.33 0.93 XI
B2w48C X gii; 2;:;; :;3:3: iigi 0.93 -0.16 -0.31 0.99 AR
B6C732 gij; gggi :23:(1)2 iig; 0.97 0.09 -0.24 1.00 AM
B77UJC gij; ggjg jﬁg ig:gg 0.99 -0.09 -0.42 1.08 XM

14



Report #170 ) 4th Qtr 2014
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

CIE L* a* b* Color Values Color Difference Values

WebCodeFlad Samples L* a* b* AL* Aa* Ab* AE* InstrCode
B78RU8 gij; 231; ;ﬁé ijﬁ 1.00 0.03 -0.26 1.03 GD
BB7YJB gij; 2%2 ;ﬁi ij:g: 0.93 -0.06 -0.31 0.98 XI
BG7MR3 gij; 23:23 :ijég ij:gg 0.92 -0.08 -0.43 1.01 AJ
BP2F9A gij; 2322 ijg iﬁg 0.88 -0.10 -0.34 0.94 XI
BUFV38 gij; 2;:23 ijgg iﬂg 0.88 -0.06 -0.27 0.92 AJ
BYKYFM gij; 23;2 ijg iﬂg 0.97 -0.01 -0.32 1.02 HP
CXDWFA gig :ggé gjgg iigg 0.94 -0.10 -0.35 1.00 XH
DAWVEF L1y oo Pype e 099 004 026 102  AM
D99CUC gig :g;g jﬁg ijé’j 0.89 0.01 -0.30 0.94 MI
DEBHAF  prpp oo By e 098 005  -028 102 X
DLUBES  prgp  ooes Py e 099 008 036 105 AR
DVHBF9 X gii; 23:22 :;3:22 iigg 1.01 0.05 -0.26 1.04 CA
DZVK8Z gij; gg:gi :23:(1)?1 iigg 0.99 -0.06 -0.37 1.05 MM
E6ILM6 gij; 23:21 Iﬁjéﬁ ij;g 0.90 -0.13 -0.42 1.00 AJ

15



Report #170 ) 4th Qtr 2014
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

CIE L* a* b* Color Values Color Difference Values

WebCodeFlad Samples L* a* b* AL* Aa* Ab* AE* InstrCode
EE94M8 gij; 2$§i iji; ijgg 0.89 -0.02 -0.33 0.95 AJ
EMYVLK gij; 2%3 :53:22 ijgé 0.96 -0.14 -0.36 1.03 MM
EPBNUK gij; 23:3; :53:28 ijgi 0.94 -0.10 -0.37 1.01 MK
F44KGW gij; 23:2‘71 :ijég ijgg 0.94 -0.06 -0.40 1.02 X0
F6UBF3 gij; 23:22 ;ﬁi ij:g: 0.93 -0.07 -0.29 0.98 MU
FOE7FA gij; 23:3 :53:;2 iﬂg 0.94 -0.07 -0.36 1.01 AJ
FDCWVE X gii; 22:% ;2;2 ii:g; 0.84 -0.13 -0.34 0.91 GC
FFEXVC gig :g:;g jﬁé ii‘l‘i 0.89 0.02 -0.27 0.93 X0
FIWMOIG gig 23:33 :gjég iigi 0.97 -0.10 -0.36 1.03 XX
FREGAG  pres  oos B e 096 002  -037 103  AJ
FXXIBY  pres o o o 097  -041 044 106  HP
FYBTKF gig :g;é :;3:22 ij:jj 1.04 -0.14 -0.43 1.13 AJ
GBJPNM gij; 23:;; :gjég iiig 0.92 -0.05 -0.37 0.99 XI
HBET96 gij; gg:gg Eg;i ijﬁ 0.93 -0.04 -0.27 0.97 MM

16



Report #170 ) 4th Qtr 2014
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

CIE L* a* b* Color Values Color Difference Values

WebCodeFlad Samples L* a* b* AL* Aa* Ab* AE* InstrCode
HGNWRW gij; 2%5 :ij:gé ij:jg 0.88 -0.04 -0.35 0.95 AJ
HVG4PD X gij; 23:2(1) :ij:gz i:i’? 0.90 -0.17 -0.28 0.95 GA
HZXUBT gij; 2%3 :ijéi iﬁé 0.91 -0.06 -0.36 0.97 XI
JFNV86 gij; 23;3 532:21 12:2(2) 0.97 -0.02 -0.31 1.02 CE
IVIEGV gij; 23:‘11 532:21 ijgg 0.97 -0.02 -0.28 1.01 GD
JYG4CY gij; 23;; 5352 ij:gg 0.95 0.01 -0.32 1.00 HW
K2JUAU gig :g:g; :gjég ig:;g 1.00 -0.06 -0.88 1.33 MU
K7Y6KD gig :%g :gjéi iigz 1.07 -0.13 -0.36 113 AM
KEBAK3 gig :ggg ;232 iigg 1.01 0.07 -0.38 1.07 MG
KHB64S  Dras  coee Py e 108 010 040 115  XH
KLONYV Do ool Pype sl 098 007  -020 100  AM
L8HIF9 gig 23:23 :;3:22 iigé 0.88 -0.05 -0.32 0.93 MV
LHN7CP gij; gg:gg :éjéé iizg 0.94 -0.04 -0.28 0.98 AO
LTMNZ7 gij; gg:gi :éjég iigg 0.86 -0.05 -0.27 0.90 AM

17



Report #170 ) 4th Qtr 2014
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

CIE L* a* b* Color Values Color Difference Values
WebCodeFlad Samples L* a* b* AL* Aa* Ab* AE* InstrCode
LXEYB6 gijé 23:3; :ig:gg ijg; 0.88 0.01 -0.33 0.93 GF
MK73KU gij; 23:3; 5323 ij:;g 0.97 0.03 -0.22 1.00 AM
MYMXX7 gij; 23:22 :53:23 ijgi 0.92 -0.01 -0.31 0.97 Xz
MYNFT2 gij; 2%3 :ijgj ij:g’g 0.99 0.06 -0.24 1.02 X0
NHEXCZ gij; 23:23 ijig igg 1.06 -0.06 -0.43 1.14 AO
P2KN4N gij; 23;2 iji ij;i 0.98 -0.15 -0.42 1.07 AO
P32ARR X gii; :g:gg 3232 iﬁé 0.92 0.08 -0.26 0.96 MU
PLCA)Y gii; :S:;g :;3:23 ij:jg 1.06 -0.11 -0.41 1.14 AO
PPT2XT X gii; 2;22 :;3:82 iigé 0.43 0.01 -0.16 0.46 MM
PRZG8K gig :g::z :;3:22 ij:jg 0.91 -0.06 -0.37 0.98 AJ
PVW6L7 gig :g:gg :;3:;2 132(7)421 0.93 -0.19 -0.28 0.98 HH
cmcs U8 TT 2 MT om ow aw o e
Q89RAX X gij; :;Z; ;Zg; ig:;g 1.16 0.11 -0.46 1.25 X0
oea B BT D MT s om om o w

18



Report #170 ) 4th Qtr 2014
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

CIE L* a* b* Color Values Color Difference Values
WebCodeFlad Samples L* a* b* AL* Aa* Ab* AE* InstrCode
coes Db BE BB M2 0 ou e e w
oo D BE . AEME 6 on om am o
amey D BEm AP Mg op om aw w
v BLBEL L BE L ME o om om0
ouor x B BT B BR g o om0
uenw DB AP ME g on 0w m o
RTUMDK X pio>  coor Py e 100 003 025 103 X
S S A S C R S
wve DA BT EE MR an ow aw o
RWAUTV X Do oo o e 001 001 009 009  AO
T D BB A2 NS g o oz 0w
ey SHBDRMS o ow om m
owws DHLBEBE L BE g an e s ke
ok DHBS O ELOMS 0 om 0w s

19



Report #170 ) 4th Qtr 2014
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

CIE L* a* b* Color Values Color Difference Values
WebCodeFlad Samples L* a* b* AL* Aa* Ab* AE* InstrCode
TMGV2P gij; 23:32 531(7) ijg; 0.95 -0.07 -0.30 0.99 AJ
TP2FTR gij; 23:32 ;23; ijg; 1.01 0.00 -0.29 1.04 XH
TWH2NH gij; 2%2 :ij:g? ij:‘l‘i 0.91 -0.05 -0.32 0.96 XI
UDMPEM gij; 23:?; :53:32 12:4713 0.86 0.03 -0.32 0.91 MV
VAZHIT gij; 2322 ;iii iﬁi 1.04 -0.14 -0.37 111 MI
vuw L EE L ZE L MS o om o
VHIIWZ gig :g;g :;3:;2 ijﬁ 1.00 -0.05 -0.36 1.06 AJ
wavge DB M2 m om om om
o BT W MT Lo em om0 s
VXNBML Dyt oo Py e 096 005 027 099  AM
WDCMVT iy oo o e 099 012 03¢ 105 Al
WP8VFG gig :g:ig :gjég ij‘j’: 0.97 -0.13 -0.37 1.05 XI
s L B HE L ME L om om 1w
X2X3XH gij; gggg :;j:gg ijﬁg 0.98 -0.01 -0.29 1.02 MJ
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Analysis 409

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

WebCodeFlad Samples L* a* b* AL* Aa* Ab* AE* InstrCode
XBNN3F gij; 23;3 :ijgg i;’:;ﬁ 0.91 -0.01 -0.29 0.95 GD
XHMPOV gij; 23:2; 5322 ijg: 0.97 -0.07 -0.29 1.01 MM
XKUFLH gij; 23;1 :iz:gi iﬂg 1.01 -0.06 -0.30 1.05 HP
XMG6RG gij; 2332 ijii iﬁg 0.95 -0.02 -0.26 0.98 XH
XZ3H7C gij; 2%; :53:22 ij:gg 0.88 -0.06 -0.34 0.95 MM
YEHGJB gij; 23:32 533; ig:;g 1.02 0.09 -0.23 1.05 GD
viIcDav ol oo Py o 098 009 034 104  AM
YZFHFR gig :gjg ;ﬁ? iigg 0.94 -0.02 -0.25 0.97 XI
Z7738E gig :gjg gggé igé 0.94 -0.04 -0.33 0.99 MM
ZIBNLW gig :g:g; :;3:8; ijg; 0.97 -0.02 -0.32 1.02 XI
oeen ST WD M2 o o ow e
ZNKTXW gig :g:g; :gjgg iigg 1.00 -0.02 -0.32 1.05 GG
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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

Summary Statistics

Samples L a* b* AL* Aa Ab* AE*
Grand Means
D141 56.66 -24.20 14.62
D142 57.61 -24.25 14.30 0.95 -0.05 -0.33 1.01
Stnd Dev Btwn Labs
D141 0.19 0.17 0.20
D142 0.18 0.18 0.19 0.05 0.06 0.09 0.06
Statistics based on 111 of 124 reporting participants

Comments assigned on Data Flags for Test #409

23KRME(X) - Extreme data.

9WI6Y4(X) - High L* values for Sample D141. Low L* values for Sample D142. Also low DL and high Db values.
Data appear to be transposed between samples D141 and D142.

9XZI9HC(X) - Low L* value for Sample D142. Also Small DL, Db, and DE values.

B2W48C(X) - High L* values.

DVHB8FI(X) - Low a* values. Large replication difference for a* values. Also Large replication difference for L* and
b* values for Sample D142.

FDCWVE(X) - Low L* and a* values.

HVG4PD(X) - High b* values. Low a* values for Sample D142.
P32ARR(X) - Low a* values.

PPT2XT(X) - High L* value for Sample D141. Large replication difference for L* and b* values for Sample D141.

Also Small DL and DE values.
Q89RAX(X) - High L* and b* values. Low a* values. Also large DL and DE values.

QXA4CF7(X) - Low b* values.
R7UMDK(X) - High L* values and low b* values.
RWAUTV(X) - Extreme data.
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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

L2* vs L1*

SAMPLE D141 = 56.66 SAMPLE D142 = 57.61

ANALYSIS 409 - L2* vs L1*

58.2

SAMPLE D142

SAMPLE D141
561 562 563 564 565 566 567 568 569 570 571 572
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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

az2* vs al*

SAMPLE D141 =-24.20 SAMPLE D142 = -24.25

o ANALYSIS 409 - a2* vs a1*

SAMPLE D142

SAMPLE D141
237 238 239 240 241 242 243 244 245 246 247 248
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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
b2* vs bil*
SAMPLE D141 = 14.62 SAMPLE D142 = 14.30
o ANALYSIS 409 - b2* vs b1*
i)' 1 1 1 1 1 1
©
-
~ *
AN
T
a)
L
I
| 0o
<12
-|<
w
<
pe
N
S_':_
o
<
©
-
*
SAMPLE D141
14.0 14.2 14.4 14.6 14.8 15.0 15.2 15.4

Plot created using absolute values.
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Analysis 411

Spectrophotometric - Sphere Geometry Instruments

Reflectance at 16 Selected Wavelengths

4th Qtr 2014

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 Cnos(:;
Sample D141
23KRME X 4.73X 462X 454X 4.42X 4.31X 422X 411X 402X  3.92x 3.84x 3.75X  3.71X 3.62X 353X 3.46X 3.46X AM
2F73AK 11.28 12.77 15.19 17.77 20.26 23.58 29.10 33.72 29.60 21.56 14.79 12.14 1141 11.40 12.39 13.24 Xl
2KGMBJ 11.38 12.62 1492 17.64 20.11 2339  28.73 3355  29.46 21.78 14.84 1208 11.40 11.21 1230 1334  XO
20MR9P 11.36 12.85 15.22 18.02 20.37 23.58 29.16 34.20 30.42 22.26 15.25 12.33 11.52 11.40 12.51 13.46 AM
32LC2P 11.28 1271 1514 17.84 20.18 2346  28.96 3390 29.91 21.87 14.89 1224 11.47 11.36  12.42 1349 MM
348QCX 11.30 12.76 15.19 17.81 20.21 23.46 28.98 33.70 29.71 21.66 14.80 12.24 11.45 11.30 12.39 13.42 Xl
SMKXFL 11.42 12.79 15.15 17.80 20.17 23.43 28.95 33.64 29.69 21.58 14.72 12.17 11.44 11.35 12.34 13.39 Xl
A4GAGTV 11.29 12.70 15.14 17.82 20.19 23.45 28.88 33.77 29.90 21.89 14.91 12.21 11.42 11.31 12.35 13.45 MM
63B6L4 11.25 12.74 15.15 17.87 20.31 23.55 29.11 34.03 30.16 22.05 15.06 12.25 11.44 11.27 12.32 13.30 AL
642K3L 11.62 12.86 15.27 17.93 20.26 23.54 29.05 33.95 29.91 22.11 14.88 12.15 11.61 11.23 12.19 13.36 HP
66W7UR 11.38 12.75 15.10 17.77 20.09 23.33 28.73 33.57 29.80 21.78 14.91 12.21 11.42 11.31 12.33 13.46 XH
6LKEUB 11.27 12.65 15.05 17.72 20.01 23.29 28.71 33.72 29.82 21.79 14.83 12.18 11.42 11.32 12.39 13.46 XX
6QVUYR 11.47 12.88 15.32 17.94 20.30 23.55 29.10 33.90 29.86 21.77 14.89 12.32 11.56 11.47 12.53 13.67 Xl
729JILG 11.34 12.66 15.11 17.78 20.12 23.38 28.96 34.27 30.05 21.86 14.84 12.22 11.50 11.31 12.41 13.58 PE
79PPBF 11.33 12.65 15.11 17.94 20.32 23.54 29.09 34.20 30.38 22.18 15.14 12.31 11.54 11.44 12.54 13.42 AM
7THWMVD 11.47 12.77 15.35 18.03 20.43 23.72 29.43 34.07 29.78 21.72 14.81 12.22 11.55 11.37 12.37 13.47 HW
93EBHA 11.39 13.00 15.44 18.09 20.53 23.71 29.37 34.27 30.19 21.99 14.97 12.28 11.51 11.41 12.50 13.47 AO
9HB3C4 11.23 12.74 15.12 17.78 20.11 23.39 28.87 33.66 29.82 21.77 14.92 12.21 11.43 11.33 12.35 1341 Xl
9L8N2L 11.40 12.84 15.29 17.96 20.32 23.58 29.11 34.01 30.10 22.09 15.09 12.39 11.59 11.47 12.52 13.62 MM
oW96eY4 12.13 13.64X 16.25X 19.05X  21.45X  24.73X 30.41X  35.42X 31.50X 23.02X 15.85X 12.91 12.14X 12.02X  13.29X 13.97 AO
OXZ9HC 11.24 12.69 15.07 17.73 20.10 23.26 28.89 33.62 29.84 21.88 15.00 12.26 11.54 11.38 12.50 13.62 MX
ARUP66 11.25 12.71 15.13 17.84 20.22 23.57 29.10 33.90 29.92 21.82 14.86 12.20 11.42 11.35 12.36 13.46 Xl
AZMZFZ 11.45 12,72 1513  17.80 20.16 2337  28.73 3362  29.56 21.58 1481 1214 11.40 11.29 1233 1341 X
B2W48C 11.88 13.55X 16.01X 18.81X  21.31X  24.62X 30.47X  35.49X 31.31X 22.85X 15.68X 12.78 12.01 1191  13.02 14.03 AR
B6C732 11.42 12,79 1527  17.93 20.38 23.49  29.06 33.92  30.05 22.04 15.04 1223 11.45 11.35  12.46 1338  AM
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Spectrophotometric Reflectance values (as %)at selected wavelengths
WebCode Ei!l% b§ b?’o b"‘g b(f’g b%’g 059 <:>q’Q %@ 95‘9 <3’Q @Q 0:319 b@ b@ 6@ Q ICnOSJ ;
Sample D141
B77UJC 11.59 12.86 15.39 18.03 20.42 23.70 29.43 33.88 29.51 21.48 14.68 12.22 11.58 11.35 12.42 13.52 HW
B78RUS8 11.32 12.65 14.89 17.78 19.73 23.16 28.61 33.11 29.25 21.35 14.52 11.89 11.05 11.00 11.98 13.94 GD
BB7YJB 11.32 1269 1503 17.76 20.10 23.36  28.85 33.65  29.76 21.72 1477  12.05 11.25 11.14  12.18 1337 Xl
BG7MR3 11.39 12.76 1527 18.04  20.38  23.64 2922 3422 3039 2212 1516 1235 11.58 1150  12.62 1335 Al
BP2F9A 1135 1277 1519 17.84 2020 2347 2891  33.80 29.86  21.72 1482 1218 11.39 1136  12.38 1340 X
BUFV38 11.51 1297 1541  18.15 20.50 23.76  29.36 34.37 3050 22.22 1521 1242 11.67 1157  12.73 1349 Al
BYKYFM 11.49 1276 1520 1791 2026 2349 2906 3412 3013 2224 1509 1221 11.41 1123 1223 1339 HP
DAWVEE 11.51 12.76 1523  18.01 20.37 2359  29.27 34.14 3028 22.08 15.14  12.27 11.50 11.35  12.46 1345 AM
D99CUC 11.19 1256  15.02  17.61 20.02 23.26  28.65 3358 2948 21.52 14.65  12.03 11.30 1124  12.27 13.37 MI
DEBHAF 11.38 12.84 1525  17.88 20.24 2353  28.97 3383  29.78 21.70 14.85  12.20 11.41 11.37  12.37 1342 Xl
DVHS8F9 X 13.60X 1240  11.27X 11.46X  12.21X  14.87X 22.04X  30.39X 34.72X  29.39X  23.72X 20.43X  17.98X  15.29X 12.83 11.48X CA
DZVKS8Z 11.31 12.73 1516  17.86 20.20 2343 28091 33.89  30.00 22.01 1497  12.27 11.50 11.38  12.42 13.52 MM
E6ILM6 11.37 1280 1534  18.03 20.47 23.67 29.34 3447  30.36 22.20 1517  12.32 11.55 1144 1250 1350 AJ
EE94M8 11.41 1294 1527  18.00 20.31 23.49  29.08 3415  30.26 22.09 15.16 1231 11.53 1143 1251 1349 Al
EMYVLK 11.42 1286 1528  17.95 20.27 2356  29.06 33.93 3008 22.09 15.06  12.33 11.54 1143 1249 13.58 MM
EP6NUK 11.20 1269 1505  17.68 20.00 2331  28.88 3359 2964 21.70 1481  12.20 11.51 11.39 1247 13.51 MI
F44KGW 11.27 1271 1509  17.90 20.24 2356  29.25 34.07  29.76 21.84 1494 1230 11.61 1148  12.62 13.64  XO
F6UBF3 11.21 12.58 15.02 17.78 20.13 23.35 29.06 34.20 30.02 21.85 14.80 12.21 11.47 11.30 12.42 13.64 MU
FO9ET7FA 11.16 12.64 15.07 17.76 20.15 23.25 28.83 33.93 29.97 21.88 14.91 12.17 11.40 11.28 12.32 13.25 AJ
FFEXVC 11.54 12.94 15.30 18.08 20.44 23.68 29.39 34.19 29.95 21.90 14.97 12.32 11.64 11.49 12.59 13.66 X0
FIWMOIG 11.30 12.85 15.28 18.33 20.39 23.58 29.11 34.19 30.32 22.07 15.14 12.30 11.54 11.43 12.52 13.51 XX
FR8GAG 11.28 12.86 15.28 17.97 20.29 23.46 28.96 33.90 30.03 21.90 15.05 12.22 11.46 11.34 12.42 13.34 Al
EXXJ89 11.63 12.74 1517  17.83 20.24 2347  29.00 3410 3021 22.17 1499 1225 11.42 11.18  12.20 13.39 HP
FYBTKF 11.28 12.70 1507  17.79 20.10 2330 28.84 33.87 3027 22.03 15.03 1221 11.44 11.34  12.47 1327 Al
GBJPNM 11.23 1271 1513  17.77 20.12 2340  28.93 33.67  29.65 21.61 14.82 1222 11.44 11.37  12.40 13.48 Xl
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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 D141
HBET96 11.50 1294 1532  18.01 20.35 23,57  29.00 33.74  29.97 22.06 1511  12.36 11.54 11.45 1245 13.56 MM
HGNWR 11.20 12.72 15.10 17.84 20.20 2341 28.92 34.11 30.25 22.13 15.08 12.27 11.50 11.40 12.37 13.45 Al
HVG4PD 9.67X 1226  14.48X 17.55 19.38X  23.28  29.29 33.66  30.38 22.25 14.89 1155 11.30 11.14  12.05 12.71X GA
HZXUBT 11.33 12.64 1514  17.79 20.16 2331  28.86 33.70  29.75 21.66 14.85  12.19 11.41 11.34  12.40 1337 Xl
JENVS6 11.25 1261 1508  17.77 20.20 2347  29.05 3445 3015 21.91 1479 1214 11.40 1119  12.28 1329 CE
JVIEGV 13.66X 1247 1517  17.79 20.09 2321 2948 3385 2954 22.21 15.05  11.10X  11.43 1117 1221 13.04 GD
K2JUAU 11.37 12.75  14.37X 17.82 20.17 2337  29.07 3405  30.02 21.88 14.89 1217 11.43 1126  12.38 13.50 MU
K7Y6KD 11.53 1289 1532  18.01 20.45 23.63 29.24 34.07  30.09 22.02 1515  12.28 11.48 11.47 1245 1331 AM
KESAK3 11.42 1265 1509 17.71 20.02 2321 2871 3357 2949 21.58 14.86  12.24 11.54 11.32 1244 13.65 MG
KHB646 11.18 12.72 1499  17.69 20.04 2329 28.84 33.63  29.73 21.65 1476 1211 11.36 12.30X  12.37 1345  XH
L8HIF9 11.44 12.81 1530  18.03 20.38 23.67  29.53 3429 3015 21.80 14.87  12.25 11.53 11.43 1256 13.70 MV
LHN7CP 11.48 1289 1535  18.09 20.44 23.68  29.26 3427 3051 22.20 1521  12.38 11.64 1152 1271 13.44  AO
LTMNZ7 12.36 12.84 1530  18.05 20.41 23.66  29.29 3441 3052 22.22 1523  12.39 11.61 1152 12.62 13.63 AM
MK73KU 11.42 12.73 1523  18.00 20.36 2358  29.11 34.13 3027 22.05 15.06  12.24 11.48 11.38  12.49 13.40 AM
MYNFT2 11.02 1272 1518  17.89 20.14 2350  29.30 33.86  29.45 21.46 14.68  12.09 11.24 11.37  12.46 1354  XO
NHEXCZ 11.37 12.81 1530  17.98 20.26 2347  29.06 34.15  30.40 22.14 15.14  12.29 11.58 1142 1273 13.34  AO
P2KN4N 11.30 12.81 1519  17.97 20.30 2346  29.04 34.18 3022 21.98 15.05  12.29 11.54 11.42 1251 13.47  AO
P32ARR 11.35 12.80 15.20 17.90 20.30 23.50 29.65 34.50 30.25 21.70 14.75 12.20 11.50 11.40 12.40 13.50 MU
PLC4JY 11.38 12.78  15.18  17.89 20.21 2341  28.97 34.02 3044 22.15 1515 1231 11.56 11.43  12.64 1341  AO
PPT2XT 11.45 12.88 1529  18.02 20.38 2365  29.14 34.07  30.13 22.08 15.02  12.32 11.54 11.42 1255 1373 MM
PRZGS8K 11.43 1279 1530  18.06 20.44 2371 2931 34.27 3045 22.15 15.09  12.35 11.60 11.46 1271 1336 Al
PVW6L7 11.74 13.14 15.63 18.08 20.45 23.63 29.36 34.03 30.08 21.78 14.81 12.30 11.63 11.32 12.69 13.84 HH
Q63AC3 11.53 12.79 1530  18.12 20.52 23.84 2953 3471 3050 22.17 15.16  12.38 11.63 1152  12.68 1354 Al
Q89RAX 9.96X 11.62X 14.44X 17.64 20.43 24.13 30.95X  36.47X 31.27X 21.76 13.75X  10.62X 9.74X 9.63X  10.92X 12.19x XO
QAEFM3 11.52 1272 1513  17.95 20.23 2337  29.16 34.04 3012 21.82 14.84 1220 11.47 11.30 1244 13.59 MU
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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 D141
QK28KT 11.13 12.61 14.92 17.59 19.94 23.21 28.61 33.43 29.45 21.48 14.69 12.18 11.36 11.27 12.36 13.39 XH
QLI9YGV 11.91 12.94 15.27 17.98 20.40 23.56 29.16 34.03 30.23 22.12 15.12 12.32 11.53 11.45 12.53 13.52 Al
QM7VYH 11.44 12.81 15.22 17.85 20.46 23.52 29.61 33.98 29.81 21.95 14.83 12.21 11.45 11.35 12.45 13.47 XU
QXACF7 11.80 13.18 15.78 18.18 20.70 23.79 29.68 34.26 30.06 21.68 14.69 12.40 11.67 11.42 12.76 14.01 HH
QXLWowW 10.95 12.32 14.78 17.46 19.87 23.11 28.67 34.02 29.81 21.64 14.58 11.93 11.19 11.00 12.09 13.27 CA
R7UMDK 1140 12,90 1530 17.93 2031 2350 2892 3371 2991 2193 1499 1227 11.48 1136 12.36 1345 X
REJDW7 11.08 12.48 14.84 17.55 19.55X 23.15 28.60 33.44 29.73 21.85 14.81 12.18 11.43 11.30 12.30 13.46 M
RLJVBJ 11.34 12.68 15.18 17.90 20.20 23.38 29.05 34.22 30.06 21.87 14.85 12.20 11.46 11.29 12.44 13.69 MV
RWA4UTV X 34.15X 113.65X 126.84X 107.83X 100.99X 95.06X 90.76X 88.57X 87.87X 86.81X 86.56X 86.53X 87.34X 87.80X 87.14X 86.30X AO
T37NJM 11.47 12.93 15.25 18.11 20.48 23.60 29.18 34.17 30.36 22.23 15.12 12.29 11.53 11.43 12.47 13.50 AO
T7928V 11.48 12.85 15.28 17.95 20.34 23.59 29.05 34.03 30.09 22.01 14.94 12.25 11.48 11.37 12.46 13.55 MM
TDMHM4 11.78 12.54 14.70 17.52 19.96 23.22 28.68 33.70 30.13 22.19 15.11 12.18 11.31 11.09 12.14 13.15 HG
TLGKTK 11.28 12.80 15.20 17.95 20.36 23.48 29.04 33.88 30.08 21.98 15.01 12.20 11.46 11.35 12.40 13.43 AQ
TMGV2P 11.33 12.87 15.21 18.01 20.36 23.55 29.11 34.20 30.31 22.08 15.12 12.30 11.53 11.46 12.56 13.42 AM
TP2FTR 11.40 12.75 15.07 17.75 20.08 23.27 28.71 33.47 29.76 21.74 14.88 12.20 11.49 11.37 12.37 13.49 XH
TWH2NH 11.33 12.76 15.13 17.80 20.15 23.42 28.87 33.69 29.71 21.71 14.91 12.19 11.44 11.36 12.35 13.42 Xl
UDMPEM 11.56 12.79 15.21 17.97 20.30 23.54 29.23 34.55 30.26 21.93 14.86 12.25 11.51 11.37 12.54 13.76 MV
VAZHJIT 11.22 12.64 14.97 17.67 20.06 23.26 28.71 33.54 29.55 21.61 14.79 12.21 11.45 11.32 12.39 13.43 M
VEQUJV 11.15 13.01 15.34 18.08 20.52 23.77 29.58 34.30 30.32 22.27 15.19 12.34 11.57 11.54 12.70 13.91 HF
VK2VQK 11.50 12.94 15.40 18.09 20.34 23.56 29.13 34.15 30.35 22.10 15.16 12.34 11.57 11.47 12.56 13.42 Al
VQ8E3R 11.45 12.87 15.31 18.05 20.42 23.72 29.31 34.23 30.52 22.15 15.04 12.29 11.59 11.49 12.72 13.40 AO
VXN3ML 11.31 12.78 15.16 17.93 20.32 23.56 29.20 34.22 30.29 22.12 15.18 12.31 11.53 11.41 12.57 13.43 AM
WDCMVT 11.38 1297 1538 18.03 2043 2360 2928 3395 29097 2201 1512 1230 1154 1145 1252 1328 Al
WPSVFG 11.31 1269 1508 17.75  20.06  23.35 2884 3361 2966 2169  14.83 1217 11.41 1133 12.32 1339 X
WYWPQ 11.26 12.69 15.07 17.87 20.17 23.39 29.20 34.10 30.13 21.77 14.80 12.16 11.46 11.31 12.46 13.59 MV
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Report #170 Interlaboratory Testing Program for Color & Appearance
Analysis 411
Spectrophotometric - Sphere Geometry Instruments
Reflectance at 16 Selected Wavelengths
Spectrophotometric Reflectance values (as %)at selected wavelengths

Data Instr
WebCode ==2

Flag > P W © b‘bg S & & & & & & & & & A" Code

Sample D141
X2X3XH 11.86 12.97 15.18 17.95 20.27 23.55 29.16 33.58 29.61 21.70 15.06 12.31 11.51 11.39 12.40 13.42 MJ
XBNN3F 12.05 12.33 15.28 17.84 20.07 22.87 29.31 33.68 29.58 21.50 14.87 11.02X 11.40 11.18 12.14 12.98 GD
XHMP9V 11.14 12.83 15.23 17.89 20.25 23.49 28.97 33.77 29.91 21.94 15.01 12.27 11.45 11.36 12.37 13.46 MM
XKUFLH 11.40 12,70 1518  17.79 20.19 2341  28.83 33.99 3024 22.36 1516  12.24 11.59 11.26 1226 1338 HP
XMG6RG 11.29 12.76 1499  17.68 20.08 2329  28.72 3348  29.45 21.50 1472 1212 11.39 11.35 1232 1341  XH
XZ3H7C 11.39 12.85 1526  17.94 20.32 2360 29.11 34.05  30.03 21.99 14.97 1229 11.55 11.42 1248 1356 MM
YEHGJB 11.26 12.93 15.16 17.80 20.04 23.16 28.95 33.73 29.65 21.50 14.78 11.87 11.33 11.11 12.06 12.95 GD
YJCD4V 11.74 13.10 15.41 18.13 20.55 23.67 29.24 34.26 30.33 22.17 15.14 12.32 11.63 11.49 12.58 13.57 AM
YZFHFR 11.29 12.79 15.19 17.84 20.22 23.47 28.99 33.80 29.78 21.73 14.84 12.20 11.43 11.34 12.35 13.43 Xl
Z7738E 11.34 12.70 15.07 17.76 20.11 23.29 28.71 33.75 30.00 22.02 14.97 12.23 11.46 11.31 12.35 13.45 MM
ZJSNLW 11.51 12.96 15.35 17.92 20.29 23.58 29.08 33.92 29.90 21.79 14.91 12.29 11.56 11.43 12.44 13.50 Xl
ZMQBBH 11.43 12.85 15.31 18.04 20.37 23.59 29.22 34.13 30.21 21.99 15.02 12.23 11.49 11.30 12.40 13.60 MT
ZNKTXW 11.46 12.75 15.14 17.91 20.26 23.57 29.17 34.00 29.92 21.79 14.87 12.23 11.45 11.29 12.38 13.48 GG
Summary Statistics
Grand Means
11.40 12.77 15.19 17.90 20.26 23.50 29.11 34.00 30.03 21.92 14.95 12.20 11.47 11.36 12.43 13.46
Stnd Dev Btwn Labs
0.37 0.21 0.23 0.21 0.25 0.24 0.35 0.42 0.37 0.27 0.22 0.26 0.21 0.23 0.23 0.23

Comments assigned on Data Flags for Test #411

23KRME (X) - Low % reflectance data for all wavelengths.

DVHB8F9 (X) - High and low % reflectance data at various wavelengths.

RWA4UTYV (X) - High % reflectance data at all wavelengths.
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Analysis 440

60 Degree Gloss - Paint Chips
ASTM Method D 523

Sample H141 Sample H142

Data Difference from Comparative Difference from  Comparative Instr
WebCode Flag Lab Mean Grand Mean Performance Value Lab Mean Grand Mean Performance Value Code
2KGMBJ 36.53 -0.17 -0.42 45.30 -0.89 -1.73 GK
348QCX 36.57 -0.13 -0.31 46.05 -0.14 -0.28 GL
3MKXFL 36.23 -0.47 -1.14 45.43 -0.76 -1.49 GL
46GOWE 36.98 0.28 0.67 46.93 0.74 1.43 GK
49HYEM 36.75 0.05 0.13 46.35 0.16 0.31 GL
63B6L4 36.10 -0.60 -1.44 46.28 0.09 0.17 GL
6JA8BU 37.33 0.63 1.52 46.93 0.74 1.43 GK
6LKEUB 36.60 -0.10 -0.23 46.20 0.01 0.02 GL
72BYM4 37.05 0.35 0.85 46.83 0.64 1.24 GL
THWMVD 36.80 0.10 0.25 46.63 0.44 0.85 GL
7TKLTDN X 35.10 -1.60 -3.86 45.00 -1.19 -2.32 GB
7PZ98M X 38.28 1.58 3.81 47.43 1.24 241 GL
9L8N2L 37.48 0.78 1.88 46.43 0.24 0.46 RA
9TRMUF 36.73 0.03 0.07 45.78 -0.41 -0.81 GL
9XZ9HC X 37.78 1.08 2.60 48.05 1.86 3.62 GK
AC22Qz 36.40 -0.30 -0.72 45.70 -0.49 -0.95 MW
ARUP66 36.43 -0.27 -0.66 46.28 0.09 0.17 GN
AZMZFZ 37.20 0.50 1.21 46.43 0.24 0.46 GL
B77UJC 36.75 0.05 0.13 46.05 -0.14 -0.27 GK
B78RUS 36.55 -0.15 -0.35 45.95 -0.24 -0.47 GN
BB7YJB 36.95 0.25 0.61 46.88 0.69 1.34 GL
BG7MR3 36.63 -0.07 -0.17 45.78 -0.41 -0.81 MW
BP3MHB 36.93 0.23 0.55 46.48 0.29 0.56 GL
BUFV38 37.03 0.33 0.79 46.55 0.36 0.70 XX
BYKYFM 36.60 -0.10 -0.23 45.95 -0.24 -0.47 GL
CNMBAB 36.78 0.08 0.19 46.20 0.01 0.02 GL
CVN3L9 35.75 -0.95 -2.29 45.63 -0.56 -1.10 GN
D99CUC 36.50 -0.20 -0.48 45.78 -0.41 -0.81 GL
DLUBES 37.08 0.38 0.91 46.68 0.49 0.95 GN
ENY47K 36.30 -0.40 -0.96 46.40 0.21 0.41 GK
EP6NUK 36.73 0.03 0.07 46.00 -0.19 -0.37 GL
F44KGW 36.70 0.00 0.01 46.90 0.71 1.38 GN
FFEXVC 37.43 0.73 1.76 46.28 0.09 0.17 MR
FRT3TY 37.38 0.68 1.64 46.70 0.51 0.99 GK
FT2UQ2 36.73 0.03 0.07 45.80 -0.39 -0.76 GL
FYBTKF 36.88 0.18 0.43 46.63 0.44 0.85 GK
GBJPNM 37.18 0.48 1.15 46.28 0.09 0.17 GL
GFU7BD 36.13 -0.57 -1.38 45.55 -0.64 -1.24 GL
GW6BU4 36.75 0.05 0.13 45.45 -0.74 -1.44 GB
HK6G48 36.58 -0.12 -0.29 46.00 -0.19 -0.37 GN
HVG4PD 36.48 -0.22 -0.54 46.35 0.16 0.31 GK
HZXUBT 36.58 -0.12 -0.29 45.40 -0.79 -1.54 MH
JEARTY 37.50 0.80 1.94 46.63 0.44 0.85 GK
JFLBRB 36.23 -0.47 -1.14 45.40 -0.79 -1.54 GL
JVIEGV 36.50 -0.20 -0.48 45.75 -0.44 -0.86 GB
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Interlaboratory Testing Program for Color & Appearance

Analysis 440

60 Degree Gloss - Paint Chips
ASTM Method D 523

Sample H141 Sample H142
Data Difference from Comparative Difference from  Comparative Instr
WebCode Flag Lab Mean Grand Mean Performance Value Lab Mean Grand Mean Performance Value Code
JYG4C9 36.58 -0.12 -0.29 46.18 -0.01 -0.03 GL
KE87VX 36.90 0.20 0.49 46.83 0.64 1.24 GK
KLENYV * 37.00 0.30 0.73 47.40 1.21 2.36 PC
L3Q4L6 X 40.03 3.33 8.03 39.20 -6.99 -13.61 GL
LP3WRP * 35.85 -0.85 -2.04 44.68 -1.51 -2.95 GK
LOXHHV 36.93 0.23 0.55 46.30 0.11 0.22 GK
LXEYB6 36.58 -0.12 -0.29 46.38 0.19 0.36 GL
MJIVTEV 36.48 -0.22 -0.54 46.20 0.01 0.02 PA
ML29VvZ 36.20 -0.50 -1.20 45.38 -0.81 -1.59 XX
MPX2KN 36.03 -0.67 -1.62 45.45 -0.74 -1.44 GL
MYNFT2 36.35 -0.35 -0.84 46.15 -0.04 -0.08 GL
P2KN4N 35.83 -0.87 -2.11 45.98 -0.21 -0.42 GQ
PVKB77 37.00 0.30 0.73 46.30 0.11 0.22 GL
Q3XUNW 36.93 0.23 0.55 46.33 0.14 0.26 GK
QAEFM3 36.55 -0.15 -0.35 46.65 0.46 0.90 GL
QK28KT 36.25 -0.45 -1.08 46.25 0.06 0.12 GL
QLIYGV 36.43 -0.27 -0.66 45.53 -0.66 -1.29 GK
QXLWaW 36.83 0.13 0.31 46.55 0.36 0.70 GL
R79AMM * 37.85 1.15 2.78 47.25 1.06 2.07 GN
RFVIOER 36.18 -0.52 -1.26 45.80 -0.39 -0.76 GN
TP2FTR 36.55 -0.15 -0.35 45.50 -0.69 -1.34 GL
UDMPEM 36.88 0.18 0.43 46.13 -0.06 -0.13 RA
VAZHIT 36.50 -0.20 -0.48 46.23 0.04 0.07 GK
VHIJWZ 37.28 0.58 1.40 46.45 0.26 0.51 GL
WYWPQR 36.78 0.08 0.19 46.48 0.29 0.56 GL
XBNN3F 36.98 0.28 0.67 46.28 0.09 0.17 GB
XMG6RG 36.38 -0.32 -0.78 46.13 -0.06 -0.13 GK
XZ3H7C 36.90 0.20 0.49 46.73 0.54 1.04 GL
YJCD4V 37.18 0.48 1.15 46.90 0.71 1.38 GK
Summary Statistics
Grand Means
36.70 Gloss Units 46.19  Gloss Units
Stnd Dev Btwn Labs
0.41 Gloss Units 0.51 Gloss Units
Statistics based on 70 of 74 reporting participants

Comments on assigned Data Flags for Test #440

TKLTDN(X) - Low data for Sample H141. Also Inconsistent in testing within Sample H141.

7PZ98M(X) - High data for Sample H141.

9XZ9HC(X) - High data for Sample H142.

L3Q4L6(X) - Low data for Sample H142. High Data for Sample H141. Also Inconsistent in testing within

Sample H142.
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Gloss Units
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Analysis 442

85 Degree Gloss - Paint Chips
ASTM Method D 523

Sample M141 Sample M142
Data Difference from Comparative Difference from  Comparative Instr
WebCode Flag Lab Mean Grand Mean Performance Value Lab Mean Grand Mean Performance Value Code
3MKXFL 8.58 -0.20 -1.26 11.43 -0.43 -1.52 GL
6LKEUB 8.88 0.10 0.67 12.20 0.35 1.22 GL
ARUPG66 8.63 -0.15 -0.93 11.58 -0.28 -0.99 GL
AZMZFZ 8.68 -0.10 -0.61 11.45 -0.40 -1.43 GL
B78RUS8 9.03 0.25 1.64 11.68 -0.18 -0.63 GN
BB7YJB 8.78 0.00 0.03 11.95 0.10 0.34 GL
FAAKGW 8.80 0.03 0.19 12.25 0.40 1.40 GN
Q89RAX 8.98 0.20 131 12.00 0.15 0.51 GN
QAEFM3 8.55 -0.22 -1.42 11.90 0.05 0.16 GL
QK28KT 8.75 -0.02 -0.13 12.00 0.15 0.51 GL
QXLWaW X 7.75 -1.02 -6.56 10.15 -1.70 -6.02 GL
WYWPQR 8.85 0.08 0.51 11.98 0.12 0.43 GL
Summary Statistics
Grand Means
8.77 Gloss Units 11.85  Gloss Units
Stnd Dev Btwn Labs
0.16 Gloss Units 0.28 Gloss Units
Statistics based on 11 of 12 reporting participants

Comments on assigned Data Flags for Test #442

QXLWI9W/(X) - Data for both samples are low.
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Analysis
440

Instrument Code List - Report# 170

Instrument information as provided by laboratories

Analysis Name
Gloss 60 Degree (Paint Chips)

Instrument code and descript

GB
GK
GL
GN
GQ
MH
MR
MW
PA
PC
RA
XX

442

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

X-Rite/Macbeth Color-Eye XTH

Macbeth Novo-Gloss (20/60/85)

Minolta Multi-Gloss 268

Photovolt micto-TRI-gloss G3

Picogloss 503 Erichson

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 information as provided by laboratories

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

Instrument code and descript

AB
AE
GB
GD
GE
GH
GU
HK
HW
HY
MG
MQ
TN
XK
XM
XN
XO
XR
XU
XX
XZ

Data Color

ACS Chroma-Sensor CS-3

BYK-Gardner spectro-guide sphere gloss
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
Minolta CM-503c Spectrophotometer

Topcon SR-1 Spectroradiometer

X-Rite MA100 Multi-Angle SpectroPhotometer
X-Rite MA58 Multi-Angle SpectroPhotometer
X-Rite MA68 Multi-Angle SpectroPhotometer
X-Rite MAG68 Il Multi-Angle SpectroPhotometer
X-Rite 968 Portable SpectroPhotometer
X-Rite 964 Portable SpectroPhotometer
Instrument make/model not specified by lab

409

X-Rite

Color & Color Difference (Paint Chips) Sphere

Instrument code and descript

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

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 ColorQUEST

Hunter ColorQUEST XE

Hunter UltraScan PRO

Hunter UltraScan XE

Macbeth 2180 Color Eye

Macbeth Color i 5

MJ Macbeth Color-Eye 3000
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

X1 X-Rite Color i7

XM X-Rite SP62 Portable Sphere
Spectrophotometer

XO X-Rite SP64 Portable Sphere
Spectrophotometer

XU X-Rite Color Premier 8200 Spectrophotometer
XX Instrument make/model not specified by lab
Xz X-Rite
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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
GA
GD
GG
HF
HG
HH
HP
HW
MG
M

MJ

MM
MT
MU
MV
MX
PE
XH
X

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 Color - Guide Gloss
BYK-Gardner spectro-guide sphere
BYK-Gardner TCS Il

Hunter ColorFlex Diffuse

Hunter ColorQUEST

Hunter ColorQUEST XE

Hunter UltraScan PRO

Hunter UltraScan XE

Macbeth 2180 Color Eye

Macbeth Color i5

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

Minolta CM-2600d

Minolta

Minolta CM-3000d Series Spectrophotometer
Minolta CM-508d Spectophotometer

Perkin Elmer Spectrophotometer

X-Rite Color i5

X-Rite Color i7

X-Rite SP64

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