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ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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INTERNATIONAL STANDARD ISO 105-J05:2007(E)

Textiles — Tests for colour fastness —

Part JO5:
Method for the instrumental assessment of the colour

inﬁmmjmmmmmgw
(CMCCONO02)

1 |Scope

Thig part of 1ISO 105 provides a colorimetric method for calculating an~estimate of the maghitude (and
optipnally the direction) of the change in the perceived colour of a textile specimen when the chiomaticity of
the [llumination by which it is viewed is changed. It therefore provides, an’estimate of the colour indonstancy of
the gpecimen.

NOTE 1 Colour inconstancy and metamerism are related but distinct. With respect to a change in the quality of
illumination,

a) [colour inconstancy is the extent of change in the colour appearance of a single specimen,
b) |metamerism is the extent of change in the colour difference between two specimens.
This|part of ISO 105 therefore provides a method for assessing (a) but not (b).

NOTE 2  Comparison of the results of this-method and those from visual assessments is valid only when the visual
assgssments are made

a) [in lighting of the same spectral power distributions as used in the colorimetric calculations,
b) |with the specimens illuminated at 1 000 lux to 4 000 lux,

c) |by an assessor wheis fully adapted to the relevant viewing conditions.

2 |Principle

The tristimulus values (X, Y,, Z, and X, Y, Z respectively) of the specimen are measured or computed using
CIE[Standard llluminant D65 as reference illuminant and an agreed test illuminant. All calculation are based
upon the CIE 1964 Standard Colorimetric Observer. A chromatic adaptation transform (CAT02 simplified
appropriately for the current application) is then applied to the tristimulus values in the test illuminant to
determine the tristimulus values of the corresponding colour of the specimen in illuminant D65 (X, Y., Z.).
Finally, using the colour-difference formula specified in ISO 105-J03, the colour difference between the
tristimulus values of the corresponding colour in illuminant D65 (X;, Y., Z;) and the measured or computed
values in illuminant D65 (X,, Y,, Z,) is calculated. This colour difference is the required Colour-Inconstancy
Index, CMCCONO2.

NOTE 1 For further information on CMCCONO02 and CATO02, see Reference [1] in the Bibliography.

NOTE 2  The corresponding colour is the colour that would have the same appearance in illuminant D65 as it has in the
test illuminant.
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3 Norm

ative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 105-J01, Textiles — Tests for colour fastness — Part JO1: General principles for measurement of surface

colour

ISO 105-J03, Textiles — Tests for colour fastness — Part J03: Calculation of colour differences
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Is values in this part of ISO 105 shall be obtained using the CIE 1964 Standard-Colorim
0°).

he tristimulus values.are normalized such that ¥, and Y,,, have values of 100.

he Rr,,, G,,,-and"B,, are all positive for the common illuminants such as A, C, D55, D65, D75, F1 to F12.
late the corresponding RGB cone responses:

/R )
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btric

ure or calculate, as appropriate to the instrumentation and software available’and in accorddnce
5-J01, the tristimulus values (X, ¥,, Z, and X, Y, Z respectively) of the specimen in illuminant P65
greed test illuminant.
late the RGB cone responses to the specimen (R, G, B) and thg, petfect reflecting diffuser (pJr.d.)
, each under the test illuminant, and to the p.r.d. (R, Gy, By under illuminant D65:
X
M catoz| ¥
V4
Xw 0,732.8,0,4296 -0,1624
F MCAT02 100 where MCAT02 = —0,703 5] 1,697 5 0,006 1
Zw 00080 0,0136 0,9834
XWI‘
= Mcatoz| 100
ZWI’
- are the tristimulus valués jof the p.r.d. in illuminant D65 and X, Z,, those of the p.r.d. in the|test

C
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Go = G(GyylGy)

B, =B(B,,/B,)
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Calculate the tristimulus values of the corresponding colour in illuminant D65:

R, 1096 124 -0,278869 0,182 745
= MGh1o2| Go | Where MGhroo =| 0,454369 0,473533 0,072 098
B, ~0,009 628 -0,005698 1,015326
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This calculation shall be performed using the six decimal places shown in the reverse matrix MC_)1AT02- If
necessary, double precision arithmetic shall be used.

4.5

corresponding colour in illuminant D65 (X,

Calculate the colour difference between the colours represented by the tristimulus values of the

specimen in illuminant D65 (X,, Y, Z,) as standard according to ISO 105-J03.

5

5.1
magd
CM
imp
CM

5.2
natd

Interpretation of results

nitude of the colour inconstancy of the specimen between the test illuminant and illdmi
CCONO2 is sensibly zero, the specimen is colour constant between these two illuminants; (T
y that it is necessarily colour constant between any other pair of illuminants.) The-larger
CCONO02, the more colour-inconstant is the specimen.

If desired, cylindrical component differences (AL*, AC* and AH*) may be repefted in order to
re and direction of the CMCCONO02.

Test report

test report shall include the following:

the number and year of publication of this part of ISO 105;

all details necessary for complete identification of the 'specimen;

identification of the colorimeter or spectrophotémeter, including the CIE geometry type, wit
input data were obtained;

the date of the test;

identification of the test illuminant, e.g. illuminant A;

the origin of the illuminant D65 and test illuminant weighting functions, e.g. ASTM E308-01 [3I;
the colour-difference formula used to calculate the value of CMCCONO02, e.g. CMC(1:1);

the value of CMIGEONO02, e.g. CMCCONO2 = 3,1;

if desired;-the components AL*, AC*, and AH* of CMCCONO2.

Y., Z;) as batch and those measured or computed for the

ure of the
ant D65. If
is does not
e value of

indicate the

N which the

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=d814e1e54a4af568aa8c564e4bd2eff1

ISO 105-J05:2007(E)

Annex A
(informative)

Test data and worked examples

To help check computer programs giving CMCCONO02, some representative test data and example
calculations based thereon are given in Tables A.1 and A.2. Two green specimens, designated P and Q, are

considered Fheirreftectance-vatues-aregivenintable A+
Table A.1 — Reflectance values for specimens P and Q
P Q

400 17,38 14,63

420 18,58 16,90

440 22,67 20,68

460 25,53 26,47

480 26,63 33,03

500 26,57 33,25

520 26,02 28,69

540 25,84 241

560 25,68 20,97

580 23,57 19,09

600 19,77 18,42

620 15,48 21,40

640 11,71 23,57

660 17,18 30,36

680 35,61 45,92

700 58,92 63,26

All the following calculations have been made using the tables of weighting functions given in

ASTM E30¢

-01 B3 forilluminants D65/10 and A/10 at 20 nm intervals with bandpass-correction.
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Table A.2 — Calculation of the corresponding colours using CAT02
and the colour inconstancy using CMCCONO02

Perfect reflecting . .
diffuser (p.r.d.) Specimen P Specimen Q

Step 4.1
Xwr, Ywrs Zyy p.r.d. illuminant D65/10 94,81 100,00 107,31
Xu» Ywr Zy p.r.d. illuminant A/10 111,15 100,00 35,20
X, Y, Z, D65/10 20,29 2391 2547 | 20,51 24,09 26,14
X, Y, ZA/10 22,48 22,74 8,54 | 24,09 2291 8,99
Step 4.2
R, ¢, Bfrom X, Y, Z Al10 2486 22,84 8,77 426,03 2199 9,22
Rw, |Gw» By, from X, Y\, Z,, D65/10 118,69 91,76 36,31
Ryir| Gurr Buyr from Xp, Yur, Zyr D65/10 95,01 103,70 107,17
Step 4.3
Re, e, B 19,90 25,81 25,89 | 20,84 24{85 27,22
Step 4.4
X, Ve, Zc corresponding colour A to D65 19,35 23,13 25,95 | 20,88 23120 27,30
Step 4.5
Stapdard = X}, Y,, Z, 20,29 2391 2547 | 20,51 2409 26,14
Batth = X, Y, Z. 19,35 23,13 2595 | 20,88 23[20 27,30
CMECONO2 DE cELAB 2,61 6,72
CMECONO2 DE cyc(1:1) 2,48 6,p7
The|results clearly indicate that specimen P is much more constant than specimen Q.
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