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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 1SO 7724/3-1984 ‘Paints and varnishes — Colorimetry — Part 3 : Calculation of colour differences’.
published by the International Organization for Standardization (ISO) 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 1SO 7724’ appear, referring to this standard, they should be read
as ‘British Standard’ and ‘Part of BS 3900’ respectively, and where the identification ‘ISO 7724/3" appears, it should be
read as ‘BS 3900 : Part D10'.

Cross-references

International standard Corresponding British Standard
BS 3900 Methods of test for paints

ISO 3668-1976 Part D1 : 1978 Visual comparison of the colour of paints
(ldentical)

1SO 7724/1-1984 Part D8 : 1986 Determination of colour and colour difference: principles
(ldentical)

ISO 7724/2-1984 Part D9 : 1986 Determination of colour and colour difference: measurement
(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’éclairage (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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BS 3900 : Part D10 : 1986
[Colour — Calculation]

0 Introduction

This International Standard, 1ISO 7724, comprises the following
parts :

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

Parts 1, 2 and 3 of I1SO 7724 describe methods for the in-
strumental 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 con-
trol 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 1SO 7724 describes a method for the quantitative
colorimetric evaluation of small colour differences between
paint films.

NOTE — There are numerous formulae for calculating a colour dif-
ference from the colour co-ordinates of two specimens. For various
reasons the results given by such formulae, including the one defined
here, do not in all cases agree satisfactorily with visual perception nor
are they likely to agree with each other. The Commission Internationale
de I'Eclairage (CIE) recommended in 1976 two formulae for general
use. One of these, the CIE 1976 (L*a* b*) colour difference formula

(see CIE Publication No. 15 Supplement No. 2), has proved to be of
practical value for the colorimetric evaluation of paint films and is
specified for this application in this part of ISO 7724.

2 References

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

1SO 7724/1, Paints and varnishes — Colorimetry — Part 1 :
Principles.

1SO 7724/2, Paints and varnishes — Colorimetry — Part 2 :
Colour measurement.

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 Calculation

3.1 General

Calculate the differences in colour, lightness, chroma and hue
between the paint films of a test specimen and a reference
specimen from their colour co-ordinates in the CIE 1976
(L*a* b*) colour space (see 1SO 7724/1).

NOTE — The abbreviation CIELAB is used for CIE 1976 (L *a*b ™).

Determine L3, a3,b7, the colour co-ordinates of the test
specimen, and L;,aa,b;, the colour co-ordinates of the
reference specimen according to 1SO 7724/2 (see note 1) by
use of a measurement condition that depends on the informa-
tion that is to be obtained:

a) If the colour difference between the test specimen and
the reference specimen, resulting only from the colour dif-
ference of the colouring material, is to be determined (for
example when colour changes in pigments caused by
weathering shall be objectively described) L*, a*, b* colour
co-ordinates have to be calculated from the tristimulus
values measured including specular reflection as described
in subclause 4.1.1 or 4.2.1 of ISO 7724/2.
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