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Sticky Note
The Summary Report for Cycle 173 was revised to change a participants Instrument code for test 408.



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 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 procedureis
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 also 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 unableto report datafor at |east one

sample. However, alab 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 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 Color Program (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.



Report #173 . 3rd Qtr 2015
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* o* b* Color Values Color Difference Values
WebCode Flag  Samples L* o* b* AL* Ad* Ab* AE* InstrCode
2DQ3GW X 81:; :g:ig ;2;2 1?;; 0.82  -0.27  -0.49 0.99  HW
2RAQQU gl:; :g:g :;2:22 :;:g; 0.81  -0.26  -0.58 1.02  HG
3CXYEW gl:; gg:ig :22:22 :3:172 0.74  -0.26  -0.39 0.87  AE
AYKWTY gl:; 22:21 :gj:gg :g:;g 0.91  -0.37  -0.46 1.08 X0
B6AVKY gl:; :g:gg :;g:gg :g:gi 0.83  -0.34  -0.49 1.01  HW
6WW28H gl:; :g:gz :;i:?; :g:ii 0.87  -0.29  -0.43 1.01  HW
wPFTD 10 o o2 D0 0.79  -0.20  -0.41  0.93 XA
wokvTa 00 S Pofb A 0.78  -0.28  -0.35  0.90 Xz
wHEB 0 % e 0.80 -0.24  -0.43  0.94 WQ
BUILYF 812; :g:gl :22:22 :g:gz 0.84  -0.32  -0.46 1.00  GH
ovr2ap 0100 T Pyibod e 0.89  -0.38  -0.42  1.05 GB
AGHGNY X 812; 28:52 2:‘7‘1 :g:gg 0.78  -0.31  -0.45 0.95  FA
CLUUQY glg; jg:g; :zi:gg :?6?20 0.82  -0.34  -0.47 1.00  HW
EKBRXF (100 a0 o0 o 0.82  -0.31  -0.39  0.95  HK



Report #173 . 3rd Qtr 2015
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* o* b* Color Values Color Difference Values
WebCode Flag  Samples L* a* b* AL* Aa* Ab* AE* InstrCode
FAYT3H X 81:; :g:ig ;gg Hgg 0.82  -0.23  -0.48 0.97  HW
FDLRTM gl:; :g:g: :;g:;g :g:;g 0.80  -0.30  -0.43 0.95  HW
GAWVG7 gl:; :g:i? 2222 :g:g? 0.85  -0.27  -0.46 1.00 MG
HRTPT6 gl:; :g:;g :;g:gg :g:gi 0.86  -0.31  -0.45 1.01  HW
NQzB3 gl:; gg:gi ;i:? :2:22 0.80  -0.32  -0.44 0.96  XZ
KA4TCE gl:; :g:i? :;::g‘:’ :g:g; 0.83  -0.28  -0.44 0.98 XU
MAHgoA (120 0% e s 0.76  -0.25  -0.34  0.86  HK
N94UPC 812; :g:;; :22:2? :g:;g 0.87  -0.33  -0.46 1.04 XN
NBCC2A (100 oD Pyibd 0.80  -0.31  -0.41  0.95 GE
NYWPQM 812; 22:2? :gj:?i :g:g? 0.89  -0.29  -0.46 1.04  HW
QFFXew (120 % e e 0.95 -0.38 -0.47  1.12 XU
QGOXKL 812; :g:gg :gj:g; :g:gi 0.88  -0.29  -0.39 1.00 TO
QYMVBQ glg; jg:;? :23:1‘:’ :3:172 0.80 -0.29 -0.43 0.95 X0
T27TEY 312; :g:g; :z::gg :g:g; 0.83  -0.32  -0.46 1.00 Xz



Report #173 . 3rd Qtr 2015
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* o* b* Color Values Color Difference Values

WebCode Flag  Samples L ot b* AL* Ad* Ab* AE* InstrCode
C151 49.60 -23.89 -8.41

TGHLC  (iro 50 45 o423 880 0.86  -0.34  -0.39 1.00 Xz
C151 48.49 -23.65 -9.30

TIL666 o152 49.33 o397 .9.75 0.84  -0.32  -0.46 1.01  HW
C151 48.27 -24.20 -8.57

UPN2HW 00 o 14 o429 901 0.87  -0.29  -0.44 1.02  HY
C151 48.62 -23.57 -9.25

UYW3PV 0 19 40 o384 -9.69 0.80  -0.27  -0.44 0.96  HW
C151 48.64 -24.11 -8.56

VEMOVA (2 o a0 o4 41 9 00 0.86  -0.30  -0.44 1.01 XU
C151 48.82 -24.03 -8.55

X36F4 oo 40 63 2433 -9.00 0.81  -0.30  -0.45  0.97 XD
C151 48.78 -24.11 -8.60

XBVYN [0 o e a1 901 0.73  -0.30  -0.42  0.89 XM
C151 48.12 -24.15 -8.81

XGLK8L X 4o es oa.aa 995 0.76  -0.29  -0.44  0.92  GH
C151 48.57 -23.85 -8.69

YHVEDT (20 Lo es onie o1e 0.82  -0.34  -0.46  1.00 XK
C151 51.49 -26.32 -12.04

X . -0. -0. .

ZKGWFR X (20 2 on o663 19 48 0.84  -0.31  -0.45  1.00  HW
C151 48.67 -24.22 -8.28

ZNWTYU (oo 4o es 2450 873 0.88  -0.28  -0.45  1.02  GD



Report #173 . 3rd Qtr 2015
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

Summary Statistics

Samples L* a* b* AL* Aa* Ab* AE*
Grand Means

C151 48.64 -23.98 -8.76
Cc152 49.46 -24.28 -9.20 0.83 -0.30 -0.44 0.98

Stnd Dev Btwn Labs

C151 0.39 0.28 0.40
Cc152 0.40 0.27 0.42 0.05 0.03 0.04 0.06

Statistics based on 35 of 39 reporting participants

Comments assigned on Data Flags for Test #408

2DQ3GW(X) - High a* values and low b* values.
AGHGNY (X) - Low a* values.

FAYT3H(X) - High a* values. Low b* values.
ZKGWEFR(X) - High L* values. Low a* and b* values.




Report #173 . 3rd Qtr 2015
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 C151 = 48.64 SAMPLE C152

Il
TN
0
~
o~

ANALYSIS 408 - L2* vs L1*

50.6

50.4

50.0 50.2
SAMPLE C152

49.8

49.6

49.0 49.2 49.4

48.8

SAMPLE C151
476 478 480 482 484 486 488 490 492 494 496 498

10



Report #173

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

3rd Qir 2015

a2* vs al*

SAMPLE C151 = -23.98 SAMPLE C152 = -24.28
o ANALYSIS 408 - a2* vs a1*
&)‘ 1 1 1 1 1 1 1
®
3

24.6
SAMPLE C152

SAMPLE C151

232 234 236

23.8

24.0

11

242

24.4 246

248



Report #173 . 3rd Qtr 2015
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 bi1*

SAMPLE C151 = -8.76 SAMPLE C152 = -9.20

ANALYSIS 408 - b2* vs b1*

9.4 9.6 9.8 102 104
SAMPLE C152

9.2

SAMPLE C151
76 78 80 82 84 86 88 90 92 94 96 98 100

Plot created using absolute values.

12



Report #173 . 3rd Qtr 2015
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* o* b* Color Values Color Difference Values
WebCode Flag  Samples L a* b* AL* Aa* Ab* AE* InstrCode
22223B gl:; gg:i: :;i:gg :3:172 0.81  -0.32  -0.43 0.97 A0
29H62K gl:; :g:g: ;222 :g:gg 0.84  -0.31  -0.42 0.99  CE
2DDCQ2 gl:; :g:gg :;::i; :2:;2 0.84  -0.27  -0.41 0.97  GD
2RAQQU gl:; :g:g? :;g:g; :g:;i 0.85 -0.29 -0.46 1.01 XI
39ZQHU gl:; gg:;g :;i:gg :g:gg 1.84  -0.33  -0.45 1.45  AJ
3AQGF2 gl:; :g:;i :;i:?g :g:gg 0.82  -0.27  -0.43 0.96 MM
MELNX (100 oS e o 0.84  -0.25  -0.40 0.9 X0
3UXGDK 812; :g:;g :gj:;g :3:17; 0.83  -0.31  -0.44 0.98  XI
vewxt (100 -2 JPotb ol 0.84  -0.27  -0.43  0.98 Al
IEXXDY 10 el Potbodl 0.78  -0.20  -0.42  0.93  XI
4K446R 812; :g:;g :gj:gg :g:gg 0.86  -0.24  -0.43 0.99  XI
4LE3Y?2 812; jg:;i :gj:?g :g:g: 0.84  -0.24  -0.44 0.97 AQ
ANKXRX glg; jg:gi :22:?3 :3:22 0.88  -0.28  -0.44 1.02  AJ
6IMX 7V glg; féj;i :22:?; :3:17; 0.83  -0.30  -0.40 0.97  AM

13



Report #173 . 3rd Qtr 2015
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

WebCode Flag  Samples L* ot bt AL* Ad* Ab* AE* InstrCode
C151 49.22 -24.01 -8.65

6AX9OL (oo ooos o428 9.0 0.84  -0.27  -0.44  0.98 A0
C151 48.82 -23.45 -8.75

6HRD48 ..o 49 63 9376 917 0.81  -0.31  -0.42 0.96 XM
C151 48.94 -23.70 -8.72

6XPEBW (oo .0 es 2399 915 0.89  -0.29  -0.43 1.03 MM
C151 49.21 -23.91 -8.80

RTTDR (oo 5000 2420 -9.20 0.80  -0.29  -0.40  0.94 AJ
C151 48.94 -24.02 -8.64

YVBIL o 4983 2496 -9.08 0.89  -0.24  -0.41 1.00 AJ
C151 48.85 -23.86 -8.65

BOYEET (1o 49.70 2413 9.0 0.85  -0.27  -0.42 0.99 MM
C151 48.84 -23.51 -8.51

8FEV73 oo 4966 2381 893 0.82  -0.30  -0.43  0.97  XH
C151 49.05 -23.76 -8.70

BHQ3KA (120 4o e on 03 o 12 0.83  -0.27  -0.42  0.96  HP
C151 49.17 -24.02 -8.66

BRUMWX (.20 oa 20 o 14 0.81  -0.27  -0.48  0.98  AM
C151 49.13 -23.92 -8.68

BUSXRF L0049 09 15 o 12 0.86  -0.24  -0.44  0.99 MM
C151 49.16 -23.89 -8.66

BULYF o0 49 09 24 o1 o 12 0.84  -0.32  -0.46 1.01 MV
C151 51.67 -24.35 -9.48

DMGXI X (70 oo, oaes 9 94 0.88  -0.31  -0.46  1.03  XI
C151 48.91 -23.64 -8.84

AG6DGBF c152 49.68 -23.93 .9.24 0.77 -0.29 -0.40 0.91 XI
C151 48.90 -23.54 -8.58

ABFHBD c152 49.71 93.75 -9.01 0.82 -0.22 -0.43 0.95 XH

14



Report #173 . 3rd Qtr 2015
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
WebCode Flag  Samples L* ot bt AL* Ad* Ab* AE* InstrCode
C151 48.88 -23.61 -8.54
AED8RG (oo 4o sa 23956 .8.95 0.76  -0.36  -0.41 0.93  XH
C151 49.19 -24.01 -8.70
BFACYH c152 50.02 04.32 -9.09 0.84 -0.31 -0.39 0.97 AJ
C151 48.83 -23.53 -8.69
BRXAME  1oh 4966 9376 912 0.84  -0.24  -0.43 0.97 XM
C151 49.08 -24.10 -8.59
CDUSMH oo 49 04 o437 904 0.86  -0.27  -0.45 1.01 AL
C151 48.98 -23.70 -8.63
CTPAQY (oo 4983 2402 -9.08 0.85  -0.32  -0.46 1.01 MU
C151 48.87 -23.63 -8.90
CVEVWD .o 49 es 9390 .9.34 0.81  -0.29  -0.45 0.97  XI
C151 49.02 -23.82 -8.75
DKRFD (120 o e on1s o1 0.82  -0.33  -0.44  0.99  HP
C151 49.23 -23.89 -8.39
E2W3A3 oo om0 g1 o421 578 0.88  -0.32  -0.40  1.01  GF
C151 48.80 -23.75 -8.62 -
ETBHZ X (oo o 66 206 -9 00 15.86 -0.31  -0.42 15.87  XH
C151 49.08 -23.72 -8.72
EWXPLC (220 oo 5400 918 0.84  -0.28  -0.46  1.00 MM
C151 49.12 -23.67 -8.68
FAPFSG (120 4o o8 5393 .o1% 0.86 -0.26  -0.47  1.01 A0
C151 49.05 -23.64 -8.77
FD3DE4 20 o se oa o4 920 0.82  -0.30  -0.43  0.97  XI
C151 49.02 -23.86 -8.78
GERIND (oo .0 aa 24 21 o 99 0.82  -0.35  -0.44  0.99 MK
C151 49.15 -24.04 -8.61
GHTAFZ c152 49.95 -24.30 29.02 0.80 -0.27 -0.41 0.94 MV

15



Report #173 . 3rd Qtr 2015
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* o* b* Color Values Color Difference Values
WebCode Flag  Samples L* o* b* AL* Ad* Ab* AE* InstrCode
GKGLDK gl:; :g:gg :;i:gg :g:?g 0.90  -0.26  -0.44 1.03  GD
GKHGZW gl:; :g:gg :;i:;g :3:172 0.89  -0.34  -0.45 1.05  MI
GMP7EL gl:; gg:;g :22:12 :2:;‘; 0.88  -0.27  -0.46 1.03  AM
H638MT gl:; :g:g? :;g:;g :g:g; 0.83  -0.25  -0.44 0.97 MM
HV.34Q9 gl:; gg:;g :;i:?: :g:gg 0.84  -0.27  -0.44 0.98  AM
KA4TCE gl:; 23:33 :22:?2 :g:g? 0.84  -0.28  -0.42 0.97 XI
KTJ646 812; :g:gg :gj:gg :2:3? 0.76  -0.36  -0.42 0.94  XH
kwapze 0100 00! e 0.86 -0.20  -0.43  1.00 WM
LeEMUa (100 ol ey o 0.84 -0.32  -0.45  1.00 Al
LN7IVX 812; jg:gg gjgf :g::? 0.84  -0.27  -0.44 0.98 MM
Lymrey 0100 % s s 0.83  -0.28  -0.43  0.97 AN
Lzewk 100 -2 Potbodl e 0.83  -0.19  -0.46  0.96 WT
MEETYD glg; jg:gg :23:;2 :2::2 0.88  -0.22  -0.44 1.01  AJ
MF7JUB glg; jg:ig :22:;2 :g:g; 0.85  -0.32  -0.46 1.01  XH

16



Report #173

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

3rd Qir 2015

WebCode Flag Samples

CIE L* o* b* Color Values

L a* b
mzvory x 100 4390 2ae6  10.a1
NOUPC X (15 ioles  sae 928
NAZBEP 15 islez  seto o4
NBCCA (15 4ler  sess  airo
NCHBLC (15 isies  seos 900
NGWCHLX (15 23sa  sss  -o.80
NUIQPR X (15 eaa ot o111
PRBSD (15 isles  sen1 927
PYUBS (15 4sis0  se30  o.1a
PORYXT (15 4o06  seto 9.0
QIR (1% isleo  sarz  oirs
BMZDK (12 ioles oo o4
QKL (15 it sese 910
QGCFED (15 o6 se0s 929

17

Color Difference Values

AL* Aa* Ab* AE* InstrCode
0.75 -0.30 -0.50 0.95 MU
0.91 -0.24 -0.45 1.04 X0
0.82 -0.34 -0.44 0.99 AJ
0.78 -0.35 -0.40 0.94 GD
0.95 -0.26 -0.43 1.07 XH
0.64 -0.14 -0.37 0.74 XX
0.86 -0.18 -0.47 0.99 AO
0.84 -0.25 -0.43 0.97 AR
0.81 -0.30 -0.45 0.97 MV
0.87 -0.29 -0.46 1.02 AO
0.86 -0.31 -0.41 1.00 X0
0.87 -0.23 -0.41 0.98 HW
0.80 -0.27 -0.41 0.94 CA
0.85 -0.25 -0.43 0.98 XI
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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
QJCE4P gl:; gg:f‘:’ :;i:?g :g::g 0.88  -0.31  -0.41 1.01 A0
QIF92W gl:; :g:gl 222; :g:gi 0.73  -0.35  -0.42 0.91  XH
QP3Q27 gl:; gg:ig :;2:22 :g:; 0.81 -0.34 -0.44 0.98 AJ
QV8XUB X gl:; :Z:;: :gj:gg :S:Z‘:’ 0.81  -0.36  -0.46 0.99 CA
QYMVBQ gl:; :g:g? :;i:;g :3:17; 0.83  -0.26  -0.44 0.97  MI
RDLTPU gl:; gg:i; :;i:g? :g:gg 0.86  -0.23  -0.49 1.02  AM
RKa6ZA 0100 0 JPotb et 0.86 -0.31  -0.45  1.01 HU
RMDEAL 812; jg:gg ggzi :3:172 0.98  -0.29  -0.44 1.07 MG
RMDGRE (100 4o on e e 0.89  -0.27  -0.46  1.04 WM
RQAXU7 (100 -2 ey o 0.80  -0.32  -0.40  0.95 AO
RYLKRT 812; jg:gg :gg:gg :g:ig 0.75  -0.32  -0.42 0.91 MU
TOL2U3 10 e e o 0.85  -0.22  -0.41  0.97 WM
TJL666 glg; gg:sg :zi:gg :g:gi 0.83  -0.35  -0.43 1.00  HP
TWEUE? glg; jg:g; zi?i :3:17; 0.87  -0.22  -0.43 0.99 mv
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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* ot bt AL* Ad* Ab* AE* InstrCode
C151 48.94 -23.75 -8.62
U2BNQX 1o 49 80 2408 -9 .04 0.86  -0.28  -0.43 1.00  XI
C151 49.02 -23.67 -8.95
UBTIRY Lo 49 s 2305 .93 0.87  -0.28  -0.42 1.00  GD
C151 49.17 -24.02 -8.69
UGVNHW c152 50.02 -24.30 -9.10 0.85 -0.28 -0.41 0.98 AJ
C151 48.95 -23.95 -8.47
UKPAI 0o 4970 o425 888 0.85  -0.30  -0.41 0.99  PE
C151 48.89 -23.57 -8.70
UVHOAY  C20 o - 2389 917 0.88  -0.32  -0.48 1.05  XH
C151 48.96 -23.86 -8.90
UVHUP o 9 70 o413 930 0.84  -0.27  -0.42 0.97  XI
C151 48.82 -23.86 -8.74
VEFQYR (20 4o es on1s o 99 0.83  -0.27  -0.48  0.99  XI
C151 48.85 -23.74 -8.73
VEKFF6 (20 4o 7q 5403 018 0.86 -0.29  -0.42  1.00  XI
C151 48.72 -23.99 -8.78
VEMOVA 20 o e on 28 o 03 0.89  -0.29  -0.45  1.04  XI
C151 49.00 -23.94 -8.63
VMWULY (oo 40 as 2419 .9.03 0.86  -0.25  -0.41 0.98 MU
C151 49.28 -23.95 -8.54
VMZEM (o0 oo a1 58 0.79  -0.26  -0.42  0.93  AM
C151 49.24 -23.80 -8.81
VNQKRX (20 oo'o0 o 10 925 0.85 -0.30  -0.44  1.00 AJ
C151 52.00 -23.16 -10.39
WT7A7ZA X c152 5288 -93.46 -10.87 0.89 -0.31 -0.48 1.05 HH
C151 48.60 -23.84 -8.67
L:< 20 VA O 2416 -0 12 0.81  -0.32  -0.45  0.97  AM
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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* ot bt AL* Ad* Ab* AE* InstrCode
C151 49.29 -24.10 -8.63

we4xL o, 50 12 o438 .9.04 0.84  -0.28  -0.41 0.97  AJ
C151 49.13 -23.85 -8.67

WQVXZR oo 49 09 o4 o1 910 0.79  -0.36  -0.44 0.97 MM
C151 48.96 -23.50 -8.78

XFQ36K  (iro 49 8o o387 9.2 0.86  -0.17  -0.44  0.98 X0
C151 49.00 -23.75 -8.81

XUCKCQ (1o 49 78 2400 .9 90 0.79  -0.25  -0.41 0.92  HP
C151 49.05 -23.86 -8.57

YHRXFU (20 4o es o4 11 895 0.82  -0.26  -0.38  0.94  SH
C151 49.16 -24.06 -8.87

YHVEDT c152 49.97 04.34 .9.28 0.81 -0.28 -0.41 0.95 AO
C151 49.08 -23.92 -8.77

YOLZR (a0 087 17 920 0.79  -0.25  -0.43  0.93 AQ
C151 48.89 -23.62 -8.64

Z9ZATQ it 4967 2388 -9.08 0.78  -0.27  -0.44  0.93 MM
C151 49.26 -24.02 -8.74

ZCAPT o 008 2433 .o18 0.79  -0.32  -0.44  0.96 A0
C151 48.75 -23.79 -8.80

ZC6YBK (oo 49 57 5400 .9 24 0.82  -0.30  -0.44  0.98  XI
C151 48.95 -23.61 -8.94

ZM3%8P (oo 4o 7e 200 939 0.80  -0.39  -0.46  1.00 HP
C151 49.22 -24.00 -8.75

ZNE6DT (00 ooos oa 24 913 0.83  -0.24  -0.38  0.94 XX
C151 49. 11 -24.03 -8.62

ZToCeV c152 49.99 -24.33 -9.08 0.88 -0.30 -0.47 1.04 MV
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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

C151 49.03 -23.81 -8.70
Cc152 49.86 -24.10 -9.13 0.84 -0.28 -0.43 0.99

Stnd Dev Btwn Labs

C151 0.15 0.22 .1
Cc152 0.16 0.22 0.13 0.06 0.04 0.02 0.06

Statistics based on 103 of 111 reporting participants

Comments assigned on Data Flags for Test #409

9DMGXJX) - High L* values and low b* values.
E7BJAZ(X) - High L* values for Sample C152. Large replication difference for L* value on Sample C152. Large DL and

DE values.

MZV9FJX) - Low L* and b* values. Large Db values.

NO4UPC(X) - Low L* values for Sample C151.

NGWCHL (X) - High L* and b* values. Low a* values. Small DL, Da, Db, and DE values.

NU4QPR(X) - High a* values. Low L* and b* values.
QV8XUB(X) - Low a* values. Large replication difference for a* value on both samples.
WT7AT7ZA(X) - High L* and o* values. Low b* values. Large replication difference for L*value on Sample C151.
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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 C151 = 49.03 SAMPLE C152 = 49.86

ANALYSIS 409 - L2* vs L1*

50.4

SAMPLE C152

SAMPLE C151
485 486 487 48.8 48.9 490 49.1 492 493 494 495
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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

a2* vs al*

SAMPLE C151 = -23.81 SAMPLE C152 = -24.10

o ANALYSIS 409 - a2* vs a1*

SAMPLE C152

SAMPLE C151
23.0 23.2 234 236 23.8 24.0 242 24.4
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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

b2* vs bi1*

SAMPLE C151 = -8.70 SAMPLE C152 = -9.13

ANALYSIS 409 - b2* vs b1*

9.5

SAMPLE C152

SAMPLE C151
8.3 8.4 8.5 8.6 8.7 8.8 8.9 9.0 9.1

Plot created using absolute values.
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Specirophotometric Reflectance values (as %)at selected wavelengths

wacede EE @ ® P @ P P P L P P F @ S
Sample C151
22223B 14.56 17.31 21.23 23.88 24 .61 26.31 27.26 22.43 14.61 10.50 8.99 8.42 8.38 8.69 8.62 8.13 AO
29H62K 14.34 16.87 21.06 23.72 24.36 26.15 27.21 22.35 14.45 10.27 8.79 8.22 8.15 8.55 8.37 7.59X CE
2DDCQ2 17.91X 16.41X 20.86 23.59 24.35 26.45 26.28 22.21 14.57 10.42 8.75 8.34 8.26 8.52 8.41 7.95 GD
ZRAQQU 14.40 17.08 20.86 23.47 24.14 25.80 26.52 21.87 14.44 10.35 8.83 8.25 8.22 8.56 8.39 7.95 Xl
SQZQHU 14.53 17.19 21.12 23.72 24.47 26.17 27.16 22.35 14.67 10.44 8.95 8.39 8.36 8.63 8.50 8.07 AJ
3AQGF2 14.52 17.21 21.08 23.76 24.35 26.06 26.91 22.27 14.71 10.46 8.90 8.33 8.29 8.66 8.54 7.96 MM
SMELNX 14.36 17.15 20.99 23.66 24 .34 26.00 26.83 21.98 14.41 10.35 8.88 8.31 8.33 8.65 8.56 7.96 X0
3UXGDK 14.47 17.29 21.11 23.79 24.43 26.14 26.94 22.23 14.69 10.49 8.96 8.40 8.38 8.71 8.48 7.99 Xl
AEXXD9 14.47 17.24 20.99 23.51 24.28 26.02 26.69 21.93 14.48 10.35 8.88 8.29 8.28 8.65 8.40 7.79 Xl
4K 446R 14.49 17.26 21.15 23.77 24.43 26.20 26.99 22.21 14.54 10.46 8.90 8.37 8.32 8.66 8.47 7.95 Xl
ANKXRX 14.47 17.18 21.17 23.75 24.40 25.99 26.96 22.26 14.54 10.36 8.90 8.32 8.27 8.56 8.40 8.00 AJ
6OM X7V 14.56 17.23 21.22 23.81 24.45 26.13 26.97 22.27 14.63 10.45 8.94 8.33 8.28 8.67 8.53 8.01 AM
B6AX99L 14.51 17.18 21.10 23.80 24.55 26.19 27.16 22.40 14.66 10.45 8.97 8.35 8.32 8.60 8.60 8.09 AO
6HRD48 14.80 17.19 21.36 23.77 24.41 26.16 26.69 21.82 14.36 10.26 8.81 8.32 8.32 8.89X 8.67 8.20 HW
66X Pes8W 14.45 17.09 21.00 23.60 24.25 25.94 26.76 22.06 14.53 10.36 8.82 8.26 8.24 8.60 8.46 7.90 MM
7YV 89L 14.22 16.97 20.84 23.59 24.29 25.92 26.88 22.13 14.55 10.26 8.75 8.18 8.12 8.43 8.35 7.87 AJ
8FEV73 14.18 16.97 20.61 23.46 23.92 25.84 26.58 21.73 14.54 10.36 8.90 8.41 8.37 8.70 8.53 8.02 XH
8HQ3KA 14.62 17.00 21.02 23.69 24 .21 25.95 26.88 22.17 14.68 10.44 8.87 8.41 8.21 8.85 8.43 7.82 HP
SRUMWX 15.08 17.02 21.09 23.76 24.46 26.13 27.08 22.38 14.58 10.42 8.93 8.34 8.29 8.57 8.46 7.99 AM
SU3XRF 14.39 17.17 21.10 23.77 24 .40 26. 11 26.99 22.26 14.68 10.45 8.80 8.33 8.28 8.66 8.52 7.95 MM
SUJYF 14.38 17.15  21.11 23.86 24.39 26.22 27.12 22.33 14.61 10.38 8.95 8.38 8.35 8.73 8.64 8.02 MV
OIDMGXJ 14.35 17.14 20.89 23.50 24.13 25.86 26.66 22.00 14.57 10.35 8.86 8.31 8.28 8.59 8.40 7.90 XI
AG6DGBF 14.49 17.18 21.09 23.58 24 .22 25.91 26.75 22.02 14.50 10.26 8.82 8.28 8.25 8.64 8.44 7.89 Xl
A8SFHBD 14.36 17.05 20.79 23.48 24 .11 25.75 26.54 21.97 14.58 10.43 8.90 8.32 8.32 8.66 8.50 8.00 XH
BFACYH 14.48 17.22 21.12 23.79 24.50 26.11 27.11 22.43 14.62 10.44 8.92 8.33 8.29 8.57 8.41 8.00 AJ
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weeCode P S P ® P P P P L P P P© P ¢ S
Sample C151
BRXAME 14.19 17.03 20.86 23.48 24.12 25.85 26.63 21.83 14.44 10.33 8.85 8.26 8.28 8.58 8.48 7.92 XM
CDUSMH 14.28 17.06 20.97 23.67 24.34 26.08 26.93 22.24 14.65 10.39 8.85 8.26 8.20 8.56 8.44 7.77 AL
CTP4QV 14.46 17.12 20.90 23.63 24.23 25.92 26.81 22.14 14.56 10.38 8.87 8.31 8.27 8.64 8.51 7.95 MU
CVEVWD 14.29 17.12 21.02 23.61 24.26 25.93 26.67 21.87 14.44 10.34 8.81 8.29 8.26 8.63 8.40 7.91 Xl
D2KRFD 14.59 17.14 21.07 23.72 24.29 26.03 26.91 22.09 14.58 10.41 8.88 8.24 8.17 8.49 8.37 7.72 HP
E7BMAZ 14.14 16.94 20.74 23.40 24.06 25.80 26.57 21.89 14.44 10.28 8.78 8.28 8.26 8.59 8.40 7.88 XH
EWXPLC 14.49 17.25 21.14 23.72 24.32 26.01 26.84 22.20 14.71 10.47 8.91 8.33 8.29 8.66 8.53 8.01 MM
FAPF8G 14.40 17.10 21.20 23.70 24 .40 26.10 27.10 22.20 14.60 10.40 9.00 8.40 8.40 8.70 8.50 8.10 AO
FD3DE4 14.43 17.27 21.10 23.72 24 .38 26.06 26.84 22.16 14.60 10.43 8.89 8.32 8.26 8.62 8.43 7.82 Xl
GER7ND 14.40 17.14 21.07 23.70 24.32 26.08 26.86 22.12 14.55 10.39 8.85 8.29 8.26 8.63 8.50 7.93 MK
GHTAFZ 14.37 17.14 21.06 23.89 24 .35 26.14 27 .14 22.46 14.58 10.35 8.88 8.33 8.26 8.69 8.58 8.03 MV
GKGLDK 14.94 16.33X 20.86 23.51 24.23 25.61 27 .32 21.72 14.35 10.50 8.68 8.26 8.27 8.48 8.39 7.95 GD
GKHGZW 14.29 17.06 20.85 23.50 24 .17 25.88 26.64 21.93 14.47 10.34 8.78 8.25 8.26 8.60 8.44 7.94 Ml
GMP7EL X 16.25X 17.69X 19.64X 21.07X 21.42X 22.25X 22.67X 20.22X 16.24X 14.01X 13.22X 12.90X 12.85X 13.01X 12.98X 12.65X AM
H638MT 14.31 17.21 21.13 23.73 24 .36 26.06 26.86 22.13 14.61 10.42 8.88 8.34 8.29 8.65 8.49 7.94 MM
HVJ4Q9 14.58 17.28 21.36 23.89 24 .56 26.25 27.18 22.32 14.58 10.42 8.94 8.36 8.31 8.60 8.48 8.03 AM
KA4TCE 14.20 17.12 20.98 23.66 24 .31 26.08 26.86 22.21 14.63 10.41 8.93 8.35 8.26 8.61 8.41 7.92 Xl
KTJ646 13.96 16.82 20.54 23.37 24.00 25.71 26.55 21.97 14.54 10.38 8.86 8.31 8.29 8.63 8.49 7.99 XH
KW3PZF 14.42 17.12 21.01 23.66 24 .27 25.97 26.82 22.16 14.60 10.40 8.84 8.26 8.23 8.59 8.48 7 .91 MM
LN7IVX 14.47 17.22 21.09 23.68 24 .37 26.02 26.84 22.13 14.68 10.47 8.89 8.33 8.27 8.63 8.50 7.96 MM
LYM76Y 14.69 17.16 21.20 23.94 24 .67 26.38 27 .36 22.49 14.65 10.42 8.93 8.37 8.35 8.67 8.53 7.94 AM
LZEW2K 14.32 17.14 21.15 23.89 24 .47 26.20 27.12 22.42 14.72 10.42 8.90 8.30 8.25 8.65 8.52 7.97 XX
MEETYD 14.35 16.92 20.93 23.61 24.40 26.06 27.08 22.28 14.53 10.35 8.87 8.28 8.26 8.61 8.46 7.96 AJ
MF7JUB 14.09 16.91 20.59 23.27 23.86 25.55 26.30 21.69 14.31 10.25 8.77 8.30 8.24 8.63 8.35 7.84 XH
MZVOFJ 14.40 17.00 21.00 23.75 24.25 26.05 26.80 22.40 14.70 10.40 8.95 8.30 8.30 8.60 8.50 8.00 MU
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weeCode P S P ® P P P P L P P P© P ¢ S
Sample C151
N94UPC 13.59 16.84 20.75 23.28 23.83 25.61 26.30 21.46X 14.05 10.11X 8.70 8.13 8.15 8.47 8.34 7.77 X0
NAZSEP 14.51 17.42 21.33 23.85 24 .49 26.21 26.95 22.17 14.58 10.40 8.92 8.33 8.30 8.61 8.47 7.94 AJ
NBCC2A 10.66X 17.34 20.75 23.57 24 .27 26.45 27 .26 22.13 14.79 10.52 8.93 8.30 8.26 8.49 8.43 7.97 GD
NGWCHL X . 40X .18X 21X . 25X . 26X . 28X . 30X . 25X 16X 12X . 10X . 09X . 09X . 10X . 10X . 09X XX
NU4QPR 14.52 17.23 21.27 23.92 24.63 26.25 27 .26 22.52 14.77 10.46 8.98 8.38 8.34 8.71 8.58 8.07 AO
P8J36D 14.55 17.20 21.09 23.68 24.30 26.00 26.84 22.11 14.53 10.35 8.83 8.26 8.19 8.59 8.38 7.79 AR
POY UGB3 14.39 17.12 21.07 23.82 24.29 26.12 27 .13 22.34 14.50 10.31 8.87 8.32 8.26 8.70 8.58 8.04 MV
PDRY X7 14.30 17.10 21.00 23.60 24 .30 26.00 27.00 22.30 14.60 10.40 8.90 8.30 8.30 8.70 8.55 8.00 AO
QA4CRJ 14.31 17.08 20.68 23.42 24.05 25.73 26.51 21.68 14.43 10.27 8.85 8.24 8.23 8.58 8.47 7.90 X0
QBMZDK 14.72 17.24 21.38 23.94 24 .56 26.29 26.93 22.14 14.62 10.34 8.86 8.34 8.35 8.86 8.59 8.11 HW
QGQJKL 14.11 16.61 20.78 23.39 24.03 25.84 26.88 21.98 14.17 10.05X 8.58X 8.00X 7 .94X 8.36X 8.20X 7.61X CA
QGCFGD 14.43 17.17 21.02 23.63 24 .30 26.00 26.74 21.95 14.48 10.34 8.82 8.27 8.27 8.59 8.35 7.83 Xl
QJCE4P 14.58 17.28 21.20 23.84 24 .55 26.21 27.18 22.37 14.61 10.48 8.97 8.41 8.38 8.69 8.59 8.10 AO
QJF92W 14.22 17.02 20.86 23.55 24 .17 25.83 26.67 21.96 14.51 10.39 8.88 8.35 8.33 8.66 8.49 7.99 XH
QPSQZ? 14.47 17.51 21.24 23.86 24 .60 26.21 27.23 22.47 14.70 10.46 8.95 8.36 8.32 8.63 8.57 8.02 AJ
QV8XUB 14.58 17.09 21.16 23.90 24 .50 26.25 27.33 22.50 14.66 10.41 8.90 8.32 8.25 8.67 8.52 7.92 CA
QYMVBQ 14.34 17.13 20.92 23.67 24.28 26.02 26.78 22.06 14.50 10.37 8.86 8.36 8.27 8.65 8.47 7.98 Ml
RDLTPU 14.51 17.42 21.22 24.03 24 .64 26.28 27.08 22.34 14.68 10.49 8.95 8.34 8.29 8.48 8.43 7 .91 AM
RK46ZA 14.22 17.48 20.81 23.64 24.26 25.94 26.60 21.96 14.70 10.49 8.96 8.37 8.34 8.68 8.59 8.09 HU
RMDEA4L 14.37 16.93 20.73 23.22 23.85 25.56 26.36 21.61 14.36 10.29 8.80 8.18 8.20 8.55 8.48 8.08 MG
RMDGRG6 14.41 17.14 21.04 23.70 24.33 26.03 26.92 22.20 14.63 10.43 8.88 8.31 8.27 8.63 8.51 7.95 MM
RQAXU7 14.56 17.27 21.28 23.57 24.60 26.32 27.22 22.40 14.57 10.43 8.97 8.39 8.37 8.69 8.56 8.12 AO
RYLKRT 14.25 17.02 20.79 23.50 24.10 25.78 26.66 22.15 14.70 10.47 8.96 8.39 8.36 8.75 8.65 8.14 MU
T9L2U3 14.35 17.21 21.06 23.72 24.33 26.03 26.87 22.13 14.59 10.39 8.86 8.29 8.25 8.64 8.57 8.05 MM
TJL666 14 .41 17.20 21.26 23.85 24 .46 26.17 27.15 22 .31 14.80 10.57 9.03 8.39 8.37 8.67 8.46 7.94 HP
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weeCode P S P ® P P P P L P P P© P ¢ S
Sample C151
TWEUE7 14.36 16.98 21.05 23.63 24 .11 25.93 26.86 22.14 14.34 10.21 8.78 8.20 8.18 8.58 8.48 7.89 MV
U26NQX 14.35 17.07 20.91 23.53 24.14 25.84 26.64 22.06 14.63 10.38 8.85 8.29 8.23 8.56 8.36 7.87 X1
UGVNHW 14.42 17.12 21.13 23.81 24 .49 26.20 27.18 22.35 14.56 10.41 8.94 8.36 8.32 8.61 8.42 8.02 AJ
UJKPAJ 14.29 16.76 20.84 23.49 24.06 25.88 26.94 22.12 14.40 10.28 8.85 8.29 8.23 8.64 8.52 7.93 PE
UVHO9AY 14.33 17.05 20.86 23.56 24.19 25.83 26.65 21.93 14.46 10.39 8.90 8.34 8.29 8.67 8.45 7.95 XH
UvJAauP 14.49 17.18 21.10 23.68 24.35 26.08 26.78 22.01 14.52 10.34 8.81 8.24 8.18 8.58 8.31 7.81 Xl
V6FQYR 14.18 16.95 20.83 23.51 24.15 25.82 26.65 21.93 14.43 10.26 8.75 8.21 8.17 8.52 8.36 7.77 Xl
V6K FF6 14.32 17.05 20.83 23.51 24 .14 25.84 26.58 21.93 14.47 10.29 8.81 8.25 8.19 8.58 8.34 7.82 Xl
VEMOY9V4 14.28 16.96 20.73 23.48 24.08 25.81 26.56 21.87 14.33 10.22 8.62X 8.08X 8.06 8.42 8.29 7.83 Xl
VMWULJ 14.25 17.07 20.90 23.72 24.23 26.01 27 .01 22.21 14.46 10.28 8.87 8.29 8.25 8.65 8.55 7.96 MV
VMZESM 14.49 17.30 21.18 23.90 24 .48 26.19 27 .14 22.57 14.87 10.52 8.99 8.36 8.31 8.69 8.51 8.02 AM
VNQKRX 14.58 17.30 21.35 23.90 24 .57 26.30 27 .21 22.40 14.57 10.46 8.98 8.41 8.36 8.67 8.50 8.09 Al
WT7A7ZA 14.73 17.05 21.17 23.35 23.95 25.57 26.55 21.60 14.18 10.35 8.89 8.38 8.36 8.87X 8.68 8.18 HH
W83PQV 14.12 16.89 20.59 23.21 23.83 25.49 26.36 21.81 16.12X 10.11X 8.67 8.07X 8.06 8.39 8.29 7.71 AM
W84JCL 15.57 17.25 21.22 23.83 24 .59 26.23 27.23 22.51 14.78 10.45 8.96 8.37 8.35 8.65 8.54 8.05 AJ
WQVXZR 14.38 17.19 21.08 23.77 24 .38 26.06 26.94 22.27 14.69 10.48 8.91 8.34 8.30 8.67 8.53 7.98 MM
XFQ36K 14.50 17.13 21.07 23.61 24.30 26.02 26.87 21.95 14.51 10.39 8.90 8.36 8.38 8.70 8.56 7.98 XO
XUCKCQ 14.65 17.14 21.09 23.73 24.30 26.04 26.85 22.07 14.47 10.40 8.87 8.24 8.13 8.54 8.33 7.85 HP
YHRXFU 14.37 16.92 21.04 23.66 24.23 25.99 27 .01 22.26 14.53 10.35 8.89 8.32 8.27 8.65 8.56 7.96 SH
YHVEDT 14.45 17.17 21.23 23.86 24.53 26.21 27.16 22.32 14.54 10.36 8.88 8.32 8.31 8.59 8.50 8.02 AO
YQLZJR 14.36 17.09 21.13 23.70 24 .43 26.11 26.95 22.20 14.54 10.38 8.88 8.31 8.29 8.58 8.44 7.97 AQ
ZgZA?Q 14.33 17.04 20.89 23.52 24.14 25.81 26.59 22.02 14.59 10.37 8.81 8.24 8.22 8.57 8.44 7 .91 MM
ZC46PT 14.57 17.30 21.15 23.94 24 .64 26.25 27.16 22.45 14.72 10.48 8.95 8.38 8.31 8.61 8.52 8.04 AO
ZCeYBK 14.16 17.07 20.79 23.40 24.09 25.76 26.51 21.87 14.39 10.25 8.71 8.16 8.10 8.49 8.31 7.77 Xl
ZM398P 14.61 17.26 21.17 23.70 24.28 26.03 26.81 21.96 14.56 10.34 8.81 8.26 8.17 8.64 8.35 7.89 HP
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Spectrophotometric - Sphere Geometry Instruments

Analysis 411

Reflectance at 16 Selected Wavelengths

3rd Qir 2015

Specirophotometric Reflectance values (as %)at selected wavelengths

WebCode  Data ) o 8 O
S S T

& & & &

ZNEGDT 14.48 17.24 21.16 23.93 24.59
ZT9CeV 14.83 17.45 21.00 23.80 24.28

Sample C151
27.15 22.38 14.71 10.44
27.13 22.43 14.56 10.31

Summary Statistics

Grand Means
14.42 17.11 21.02 23.66 24.31
Stnd Dev Btwn Labs

0.56 0.18 0.19 0.18 0.19

26.88 22.14 14.57 10.38

0.26 0.23 0.21 0.09

Q Code
8.00 XX
8.01 MV
7.95
0.11

Comments assigned on Data Flags for Test #411

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

NGWCHL (X) - Low % reflectance data at all wavelengths.
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60 Degree Gloss - Paint Chips
ASTM Method D 523

3rd Qir 2015

Somple G151
Data Difference from Comparative
WebCode Flag LabMean  Grand Mean Performance Value
2A9BJV X 45.88 19.91 48.13
2DDCQ2 26.30 0.34 0.81
2RAQQU 26.58 0.61 1.48
3MELNX 26.10 0.14 0.33
3UXGDK 26.43 0.46 1.11
3VBWXT 26.20 0.24 0.57
4EXXD9 25.98 0.01 0.03
4 E3Y2 25.98 0.01 0.03
67ZYD7 26.15 0.19 0.45
694K RB 25.75 -0.21 -0.52
6HRD48 25.65 -0.31 -0.76
8HQ3KA 25.58 -0.39 -0.94
9FCKQQ 26.13 0.16 0.39
OMF2AP X 24.75 -1.21 -2.94
ASFHBD 26.55 0.59 1.41
AGHGNY 26.58 0.61 1.48
BFACYH 25.90 -0.06 -0.16
BFP7LQ 25.75 -0.21 -0.52
CDU8SMH 26.13 0.16 0.39
CVEVWD 26.14 0.18 0.43
D2KRFD 25.28 -0.69 -1.67
E2W3A3 25.53 -0.44 -1.06
EKBRXF 25.75 -0.21 -0.52
FEYUQZ 25.98 0.01 0.03
GA4U3C X 27.78 1.81 4.38
GKGLDK 26.00 0.04 0.09
GKHGZW 26.10 0.14 0.33
GWERM®6 25.65 -0.31 -0.76
H93E76 26.20 0.24 0.57
HVJ4Q9 26.13 0.16 0.39
VQZB3 * 26.68 0.71 1.72
KA4TCE 26.18 0.21 0.51
LN7IVX 26.15 0.19 0.45
LVMMTS 25.83 -0.14 -0.34
MAHS89A 25.75 -0.21 -0.52
MEETYD 25.63 -0.34 -0.82
MF7JUB 25.70 -0.26 -0.64
N94UPC 25.75 -0.21 -0.52
NBCC2A 25.96 -0.01 -0.02
NTO9BDU 26.20 0.24 0.57
QA4CRJ 25.98 0.01 0.03
QBMZDK 25.58 -0.39 -0.94
QFFX6W 25.88 -0.09 -0.22
QGOJKL 26.40 0.44 1.05
QGCF6D 25.45 -0.51 -1.24
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Sample G152

Difference from

Comparative Instr

Lab Mean Grand Mean  Performance Value Code
46.38 9.67 22.34 GL
36.63 -0.08 -0.19 GB
37.03 0.32 0.73 RA
36.73 0.02 0.04 GN
37.53 0.82 1.89 GL
36.75 0.04 0.10 GL
36.63 -0.08 -0.19 GK
36.68 -0.03 -0.08 PC
36.55 -0.16 -0.36  GK
36.43 -0.28 -0.65 6K
36.55 -0.16 -0.36 GK
36.78 0.07 0.16 XX
36.53 -0.18 -0.42 GL
34.73 -1.98 -4.58 GB
37.03 0.32 0.73 GL
36.85 0.14 0.33 GL
36.95 0.24 0.56 GK
36.68 -0.03 -0.08 GL
36.60 -0.11 -0.25 GL
37.18 0.47 1.09 GL
35.85 -0.86 -1.98 GL
36.15 -0.56 -1.29 GL
36.28 -0.43 -1.00 GL
36.70 -0.01 -0.02 GX
37.93 1.22 2.81 GT
36.65 -0.06 -0.13 GB
36.70 -0.01 -0.02 GL
36.73 0.02 0.04 GK
37.13 0.42 0.96 GN
36.98 0.27 0.62 GK
37.93 1.22 2.81 GL
37.13 0.42 0.96 GN
36.68 -0.03 -0.08 RA
37.05 0.34 0.79 GL
36.63 -0.08 -0.19 GK
36.00 -0.71 -1.63 MW
36.03 -0.68 -1.58 GL
37.03 0.32 0.73 GL
36.37 -0.34 -0.78 GN
37.13 0.42 0.96 GL
36.10 -0.61 -1.40 GK
36.58 -0.13 -0.31 GL
36.05 -0.66 -1.52 RA
37.13 0.42 0.96 GL
35.95 -0.76 -1.75 GL
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Analysis 440

60 Degree Gloss - Paint Chips
ASTM Method D 523

3rd Qir 2015

Somple G151

Sample G152

Difference from Comparative Instr
Grand Mean  Performance Value Code

0.54 1
-0.03 -0.
-0.11 -0.
-0.21 -0.
0.89 2.
-0.43 -1
0.92 2.
0.27 0.
-0.38 -0.
0.34 0.
-0.23 -0.
-0.11 -0.
0.72 1
0.07 0.
-0.66 -1
0.79 1
-2.48 -5.
-0.23 -0.
-0.43 -1
0.02 0.
-0.41 -0.
0.07 0.
0.09 0.

.25

08
25
48
06

.00

12
62
88
79

54
25

.66

16

.52
.83

74
54

.00

04

94
16
21

GL
GL
GL
GK
GK

GB
Mw
GK
MH
GL

GL
XX
EC
GK
GL

GL
MR
GK
GQ
GA

RA
GK
GK

Data Difference from Comparative
WebCode Flag Lab Mean  Grand Mean Performance Value Lab Mean
QJIF92W 26.25 0.29 0.69 37.25
QYMVBQ 25.60 -0.36 -0.88 36.68
RMDGR6 26.23 0.26 0.63 36.60
RYLKRT 25.18 -0.79 -1.91 36.50
T27TEY 26.60 0.64 1.54 37.60
UBTJRY 25.58 -0.39 -0.94 36.28
UGVNHW * 27.13 1.16 2.80 37.63
UVH9AY 26.15 0.19 0.45 36.98
V6FQYR 25.63 -0.34 -0.82 36.33
VEM9V4 26.48 0.51 1.23 37.05
VMWULJ 25.70 -0.26 -0.64 36.48
VNQKRX 26.05 0.09 0.21 36.60
VT4VV9 X 27.38 1.41 3.41 37.43
WRRF28 26.40 0.44 1.05 36.78
X8VY2N 25.05 -0.91 -2.21 36.05
XAK7LK 26.48 0.51 1.23 37.50
XFQ36K X 24 .13 -1.83 -4.43 34.22
XGKQLV 25.383 -0.64 -1.55 36.48
YHVEDT 25.38 -0.59 -1.43 36.28
ZNWTYU 25.80 -0.16 -0.40 36.73
ZToCeV 26.30 0.34 0.81 36.30
ZVDYHZ 25.85 -0.11 -0.28 36.78
27272L.7 * 25.13 -0.84 -2.03 36.80
Grand Means
25.96 Gloss Units 36.71

Stnd Dev Btwn Labs

0.

41 Gloss Units

Gloss Units

0.43 Gloss Units

Statistics based on 63 of 68 reporting participants

Comments on assigned Data Flags for Test #440

2A9BJV (X) - Data for both samples are high. Also Inconsistent in testing within Sample G151.

IMF2AP(X) -
GA4U3C(X) -
VTAVVIK) -
XFQ36K (X) -

Data for both samples are low. Also Inconsistent in testing within Sample G151.

Data for both samples are high.

High data for Sample Sample G151.

Data for both samples are low. Also Inconsistent in testing within Sample G151.
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Analysis 440

60 Degree Gloss - Paint Chips
ASTM Method D 523

SAMPLE G151 = 25.96 Gloss Units SAMPLE G152 = 36.71 Gloss Units
o ANALYSIS 440
?)' 1 1 1 1 1 1 1
Q
Q *

37.5
SAMPLE G142

Gloss Units
36: 5

(@]

(o' _

(32

L0

Lf). _

[ap]

(]

u.j _

[4p]

SAMPLE G141

245 250 255 26.0 26.5 27.0 275 28.0 28.5

Gloss Units
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Analysis 442

85 Degree Gloss - Paint Chips
ASTM Method D 523

3rd Qir 2015

Sample L151

Summary Statistics

13.

Data Difference from Comparative
WebCode Flag LabMean  Grand Mean Performance Value
2RAQQU 9.00 -0.03 -0.18
3MELNX 9.13 0.09 0.46
KA4TCE 9.28 0.24 1.23
MF7JUB 8.88 -0.16 -0.82
NBCC2A 9.24 0.20 1.03
QGI9JKL 8.68 -0.36 -1.84
QGCF6D 8.88 -0.16 -0.82
VEM9V4 9.13 0.09 0.46
VMWULJ 9.13 0.09 0.46
Grand Means
9.03 Gloss Units
Stnd Dev Btwn Labs
0.19 Gloss Units

Sample L152

Difference from

Comparative Instr

Lab Mean Grand Mean  Performance Value Code
13.68 0.60 1.39 RA
13.83 0.75 1.74 GN
12.98 -0.10 -0.23 GL
12.88 -0.20 -0.47 GL
13.31 0.23 0.54 GN
12.70 -0.38 -0.87 GL
12.70 -0.38 -0.87 GL
12.68 -0.40 -0.93 GL
12.95 -0.13 -0.29 GL

08

Gloss Units

0.43 Gloss Units

Statistics based on 9 of 9 reporting participants
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Analysis 442

85 Degree Gloss - Paint Chips
ASTM Method D 523

SAMPLE L151 = 9.03  Gloss Units SAMPLE L152 = 13.08 Gloss Units

o ANALYSIS 442

<

-—

13.6
SAMPLE L152

Gloss Units

SAMPLE L151

8.4 8.6 8.8 9.0 9.2 9.4 9.6 9.8
Gloss Units
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Analysis
440

Instrument Code List - Report# 173

Instrument information as provided by laboratories

Analysis Name
Gloss 60 Degree (Paint Chips)

Instrument code and description

EC
GA
GB
GK
GL
GN
GQ
GT
GX
MH
MR
MW
PC
RA
XX

442

Elcometer

BYK Gardner Color - Guide Gloss

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

Gardco Novo-Gloss (20/60/85)
BYK-Gardner (model not specified)
X-Rite/Macbeth Color-Eye XTH

Macbeth Novo-Gloss (20/60/85)

Minolta Multi-Gloss 268

Picogloss 503 Erichson

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

Gloss 85 Degree (Paint Chips)

Instrument code and description

GL
GN
RA

BYK-Gardner micro-TRI-gloss
BYK-Gardner new micro-TRI-gloss
Rhopoint
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Instrument Code List - Report# 173

Instrument information as provided by laboratories

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

Instrument code and description

AE
FA
GB
GD
GE
GH
HG

HK
HW
HY
MG
MQ
TO
XD

XK
XM
XN
XO
XR
XU
XZ

Al

AL

AM
AO
AQ
AR
CA
CE

GD
GF

HH
HP
HU
HW
MG
Ml

MK
MV
MT
MU

X-Rite
Color & Color Difference (Paint Chips) Sphere
Instrument code and description

ACS-Datacolor 600 MV
ACS-Datacolor Intl. Dataflash 100 PE
ACS-Datacolor 600 Plus SH
ACS-Datacolor 650X XH
ACS-Datacolor 600X X1
Datacolor 400 XM
Cary 5000 XO
Cary 500 XX

409

ACS Chroma-Sensor CS-3

BYK Mac

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

Hunter ColorQUEST

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-3 Spectroradiometer

X-Rite 500 Series SpectroDensitometer

X-Rite MA100 Multi-Angle SpectroPhotometer
X-Rite MA58 Multi-Angle SpectroPhotometer
X-Rite MA68 Multi-Angle SpectroPhotometer
X-Rite MA68 Il Multi-Angle SpectroPhotometer
X-Rite 968 Portable SpectroPhotometer

X-Rite 964 Portable SpectroPhotometer

BYK-Gardner spectro-guide sphere
BYK-Gardner The Color Sphere (TCS)
Hunter ColorQUEST XE

Hunter UltraScan PRO

Hunter UltraScan

Hunter UltraScan XE

Macbeth 2180 Color Eye

Macbeth Color i 5

Macbeth Color-Eye 7000
Macbeth Color-Eye 7000a
Minolta CM-2600d

Minolta

36

Minolta CM-3000d Series Spectrophotometer
Perkin Elmer Spectrophotometer

SIMADZU UV 3101PC

X-Rite Color i5

X-Rite Color i7

X-Rite SP62 Portable Sphere Spectrophotometer
X-Rite SP64 Portable Sphere Spectrophotometer
Instrument make/model not specified by lab



Instrument Code List - Report# 173

Instrument information as provided by laboratories

Analysis Analysis Name
411 Spectrophotometric (Paint Chips) - Sphere

Instrument code and description
Al 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
CE Cary 500
GD  BYK-Gardner spectro-guide sphere
HH  Hunter ColorQUEST XE
HP Hunter UltraScan PRO
HU Hunter UltraScan
HW  Hunter UltraScan XE
MG Macbeth 2180 Color Eye
M Macbeth Color i5
MK Macbeth Color-Eye 7000 Spectrophotometer
MM Macbeth Color-Eye 7000a
MU Minolta
MV Minolta CM-3000d Series Spectrophotometer
PE Perkin Elmer Spectrophotometer
SH  SIMADZU UV 3101PC
XH  X-Rite Color i5
X1 X-Rite Color i7
XM X-Rite SP62
XO  X-Rite SP64

XX Instrument make/model not specified by lab
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