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Méthodes d’essai des peintures
Partie D8. Détermination de la couleur et de la différence de couleur: principes

Verfahren zur Priifung von Anstrichstoffen
Teil D8. Farbmetrik: Grundlagen

It is recommended that this Part be read in conjunction with the general information in the Introduction to BS 3900,
issued separately.

National foreword

This Part of BS 3900 has been prepared under the direction of the Pigments, Paints and Varnishes Standards Committee.
It is identical with 1ISO 7724/1-1984 ‘Paints and varnishes — Colorimetry — Part 1 : Principles’, published by the
International Organization for Standardization (1SO) with the active participation and approval of the United Kingdom.

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in

British Standards; attention is drawn especially to the following.

The comma has been used as a decimal marker. In British Standards it is current practice to use a full point on the baseline
as the decimal marker.

Wherever the words ‘International Standard’ and ‘part of 1ISO 7724’ appear, referring to this standard, they should be read
as ‘British Standard’ and ‘Part of BS 3900’ respectively.

Cross-references

International standard Corresponding British Standard
BS 3900 Methods of test for paints
1SO 2813-1978 Part D5 : 1980 Measurement of specular gloss of non-metallic paint films at 20°, 60° and 85°
(Identical)
1ISO 3668-1976 Part D1 : 1978 Visual comparison of the colour of paints
(ldentical)
1ISO 7724/2-1984 Part D9 : 1986 Determination of colour and colour difference: measurement
(ldentical)
1ISO 7724/3-1984 Part D10 : 1986 Determination of colour and colour difference: calculation
(Identical)

The Technical Committee has reviewed the relevant provisions of the CIE publications to which reference is made in the
text, and has decided that they are acceptable for use in conjunction with this standard. These publications are published
by Commission Internationale d’ Eclanrage (CIE) and obtainable from the Hon. Librarian (National Illumination
Committee), c/o Thorn Lighting Limited, Great Cambridge Road, Enfield, Middlesex EN1 1UL.

Compliance with a British Standard does not of itself confer immunity from legal obligations.
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0 Introduction

This International Standard, ISO 7724, comprises the following
parts :

Part 1 : Principles.
Part 2 : Colour measurement.
Part 3 : Calculation of colour differences.

Parts 1, 2 and 3 of ISO 7724 describe methods for the
instrumental determination of the colour co-ordinates and
colour differences of paint films, as required for such purposes
as

a) the objective description of colour differences between
a test specimen (a test panel coated with a paint, or a
specimen from a painted article) and a reference specimen;

b) determining colour deviations in the production of
painted articles so that the results may be used for the
control or regulation of the process;

c) the objective description of changes in colour caused
by weathering and other chemical or physical influences;

d) the objective supervision of colour reference standards.

NOTE — Colour reference standards are subject to ageing, which may
lead in the course of time to pronounced changes in colour. High ac-
curacy colorimetry is required for the timely detection of these
changes. This is of particular importance when ordering against such
reference standards.

1 Scope and field of application

This part of ISO 7724 describes the colorimetric terms and fun-
damental requirements necessary for determining the colour
co-ordinates of paint films and related materials.

2 References

ISO 2813, Paints and varnishes — Measurement of specular
gloss of non-metallic paint films at 20°, 60° and 85°.

ISO 3668, Paints and varnishes — Visual comparison of the
colour of paints.

ISO 7724/2, Paints and varnishes — Colorimetry — Part 2 :
Colour measurement.

ISO 7724/3, Paints and varnishes — Colorimetry — Part 3:
Calculation of colour differences.

CIE Publication No. 15, Colorimetry, Official CIE Recommenda-
tions.

CIE Publication No. 15, Supplement No. 2, Recommendations
on uniform color spaces — Color difference equations —
Psychometric color terms.

CIE Publication No. 38, Radiometric and photometric
characteristics of materials and their measurement.

3 Colour co-ordinates

A colour is uniquely characterized for a defined observer and a
defined light source by the co-ordinates of a point in a space
formed by three mutually perpendicular vectors. From among
the various colour co-ordinates recommended by the Commis-
sion Internationale de I'Eclairage (CIE), the colour co-ordinates
given in 3.1 and 3.2 are specified for colorimetric measurements
on paint films in accordance with this International Standard.

3.1 Colour co-ordinates in the CIE 1964
supplementary standard colorimetric system

The colour co-ordinates in this system (see CIE Publication
No. 15) are the tristimulus value Y,y and the chromaticity co-
ordinates x;q and y4q.

A=u
Yio = ko 3, 0lA) Frold) A
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The chromaticity co-ordinates are formed by the tristimulus
values

A=u
X0 = kw; (A) XyglA) A4,
=

A=u
Zyo = ko Z @(A) Z30lA) AL and
A=1
Yyo
where

@(1) denotes the colour stimulus function, which is the
product of the relative spectral power distribution S, for the
standard illuminant (see clause 4) and the spectral function
that characterizes the reflectance of the paint film (see
clause 5);

X10(A), ¥10(4) and Zyo(4) are the colour-matching func-
tions (see note 1) used to define the CIE 1964 standard col-
orimetric observer for observation fields of angular subtense
larger than 4° (10° observer) (see table 1);

| and u are the respective summation limits for the short-
wave and long-wave limits of the visible spectrum;

AA is the width of the wavelength interval (for the choice
of / and u, and AA, see ISO 7724/2);

k4o is a normalizing factor calculated by using the equa-
tion

A=u
ko =100 [ | 3", o) A1
A =1

which causes the tristimulus value Y, for the perfect reflec-
ting diffuser to assume a value of 100.

In this system, the colour co-ordinates do not provide a percep-
tually uniform colour space (see 3.2).

NOTES

1 The coefficients X1g(4), y19(4) and z1g(A) were formerly termed CIE
spectral tristimulus values or CIE trichromatic weighting coef-
ficients.

2 Colour co-ordinates in the CIE 1931 standard colorimetric system
are defined by analogous equations using the colour-matching func-
tions X(A), y(A) and z(A) of the CIE 1931 standard colorimetric
observer for the 2° observation field. Colour-matching functions at
5 nm wavelength intervals are given in CIE Publication No. 15.

The 10° observation field corresponds more closely with practice than
the 2° observation field and is consistent with the viewing con-
ditions recommended in I1SO 3668 for the visual comparison of the
colour of paints.
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3.2 Colour co-ordinates in the CIE 1976 (L* a* b*)
colour space

In comparison with the CIE 1964 colorimetric system (see 3.1),
the colour co-ordinates in the perceptually more uniform
CIE 1976 (L*a*b*) colour space (see CIE Publication No. 15
Supplement No. 2) are specified for the evaluation of colour
differences.

The colour co-ordinates are calculated from the following equa-
tions :

L* = 16 (Y/Y,)"3 - 16 for Y/ Y, > 0,008856

L* =9033(Y/Y,) forY/Y, < 0,008856

a* = 500 [AX/X,) — AY/Y)

b* = 200 [AY/Y,) — AIZ/Z,)]

where

AXIX,) = (X/X)'3 forX/X, > 0,008856

fIXIX,) = 7,787 (X/X,) + 16/116 forX/X, < 0,008856
AYIY) = (Y/Y )3 for Y/Y, > 0,008856
flY/Y,) = 7,787 (Y/Y,) + 16/116 for Y/Y, < 0,008856

flziz,) =z/z)"3 forZ/Z, > 0,008856

flziz,) =1787(2/Z,) + 16/116 forZ/Z,< 0,008 856
X, Y, Z denote the 10° tristimulus values of the paint film;

X, Y, Z, are the 10° tristimulus values of the perfect
reflecting diffuser under the chosen standard illuminant (see
table 2).

NOTE — If 2° tristimulus values are used, L*,a*, b* co-ordinates for
the 2° observer will be obtained. The corresponding values for X, and
Z,, can be calculated from the 2° chromaticity co-ordinates for the
standard illuminants D 65 and A (see CIE Publication No. 15) with
Y, = 100.

It is sometimes convenient to express colour not in terms of the
rectangular co-ordinates L*,a*,b*, but in terms of the
rectilinear lightness and the polar co-ordinates chroma and hue
(see CIE Publication No. 15 Supplement No. 2).

These may be calculated from L*,a*, b* to give
CIE 1976 psychometric lightness  L*
CIE 1976 a b chroma

Cp = (a*2 + b*3)1/2

CIE 1976 a b hue angle h,y, = arctan (b*/a*)

between 0° and 360°
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