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This interhational Standard
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 in-
strumentgl determination of the colour co-ordinates and colour
differencgs 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
specirmen from a painted article) and a reference specimen;

b) dgtermining colour deviations in the produg¢tion of
paintdd articles so that the results may be used-\fer-the con-
trol off regulation of the process;

~

c) tHe objective description of chapges'in colour caused
by wdathering and other chemical(@r physical influences;

d) the objective supervisionlof,colour reference standards.

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

(see CIE Publication No. 15 Supplement No. 2), hi proved to be of
practical value for the colorimetric evaluationlof paint films and is
specified for this application in this part of 1SO 7724.

2 References

ISO 3668, Paints and varpishes — Visual comparison of the

~nlniir Af nainto

COIour or paints.

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

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

CIE Publication No. 15, Supplement No. 2, Rdcommendations
on uniform color spaces — Color differende 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, hroma and hue
between the paint films of a test specimen pnd a reference
specimen from their colour co-ordinates i the CIE 1976
(L*a* b*) colour space (see ISO 7724/1).

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

1 Scope and field of application

This part of ISO 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

Determine IT a"* hT the colour co-ordinates of the test
specimen, and L*,a;,bg, the colour co-ordinates of the
reference specimen according to ISO 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 1ISO 7724/2.
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The measur
Therefore a

ements include the entire surface reflection.
mathematical correction of the measured

tristimulus values X, Y, Z,, is necessary to avoid the
evaluation of colour differences that are too small because

of the curve

of the cube root functions f(X/X,), f(Y/Y,),

flZ/Z,) used for the calculation of L*,a*, b*. The correc-

tion is made
X =X,
where
X, Y,

by use of the following equations :

—0Xn, Y = Yyn—oY,, Z=2,- 02,

3.3 Lightness difference

The lightness difference between the test specimen and the
reference specimen is defined by the CIE 1976 psychometric

7 are the tristimulus values for the perfect

reflecting| diffuser (see table 2 in ISO 7724/1);

Qg is the

Fresnel reflectance (see CIE Publication No. 38)

and is aspumed to be 0,04 based on a refractive index

n=15

see note 2).

b) If the cdlour difference between the test specimen and

the referenc
ference of t
surface refle

b specimen, resulting from both the colour dif-
e colouring material and the difference in the
Ction, is to be determined (as they are perceived

roughly whdn visually comparing the colour according to

1SO 3668) L
mined excl

¥ a*,b* colour co-ordinates have to be deter-
iding specular reflection, as described in

subclause 41.2 or 4.2.2 of ISO 7724/2.

tained for high

loss paint films. In all other cases, the degree

If methods a) arF b) are carried out, comparable results are ob-

of comparabil

using the two

ty of the colour differences obtained
methods will be dependent on the gloss dif-

ferences betwgen the test specimens and the reference

specimens and

NOTES

1  With modern

bon the construction of the photometer head.

nstruments it is not absolutely necessary to calculate

the co-ordinates ¢f the test specimens because_thewcolour difference is

calculated autom
ment.

2 When the cor

tically from the reference values stored in the instru-

ection is made forvery dark or highly chromatic paint

films it may be gppropriate to wse\a more precise value of gg; this

should be stated

The mathematica
respondence of t

n the test report.

| elimination of the surface reflection affects the cor-
escolour differences thus obtained to those that are

seen by an obserkerwhen examining highly reflecting test specimens

with the exclusion of gloss.

lightness difference

AL* = L - L}

3.4 Chroma difference

The chroma difference between ‘the test specimer] and the
reference specimen is defined(by the CIE 1976 @ b chroma dif-
ference

ACy, = Coy v Z.Can R
where
C, 1 “s'the CIE 1976 a b chroma of the test spe imen and

is defiried by the equation

% (%2 %2)1/2
Cah’ T = (a}? + b3?)

C;h r is the CIE1976 a b chroma of the

specimen and is defined by the equation

reference

C*

_ (%2 *2)1/2
W R = (ak? + bg2)

3.5 Hue difference

The hue difference AH;h between the test specjmen and
the reference specimen is defined by the CIE 1976 a b|hue diffe-
rence

3.2 Total colour difference using the CIELAB

colour differ

ence formula

The total difference AE}, between two colours is the
geometrical distance between their positions in the CIE 1976
(L*a*b*) colour space (see ISO 7724/1), and is calculated
from the equation

AEY = [(AL*)? + (Aa*)? + (Ab*)2]V2

AHY, = kyl[(AEX)? — (AL%2 — (ACK)?]'?|
where

ky = + 1forlag by — a7 bg) >0

ky = — 1for (af b3 — af bf) <0

The differences in lightness, chroma and hue are defined such
that the sum of their squares equals the square of the colour
difference.

3.6 Colour difference of near white test
specimens

The colour difference of near white test specimens should be
described by use of AE* , AL* and the differences Aa* and

ab’

Ab* in place of ACY, and AH),.
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