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FOREWORD

ISO (the Interpational Organization for Standardization) is a worldwide federation
of national stIndards institutes (ISO Member Bodies). The work of developing
International $tandards is carried out through 1SO Technical Committees. Every
Member Body |interested in a subject for which a Technical Committee has been set
up has the right to be represented on that Committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work.

Draft Internatipnal Standards adopted by the Technical Committees are circulated
to the Member Bodies for approval before their acceptance as International
Standards by the 1SO Council.

International [Standard 1SO 3668 was drawn up by Technical Committee
ISO/TC 35, Pdints and varnishes, and was circulated to the Member Bodies in
January 1975.

It has been approved by the Member Bodies of the following countries :

Austria ltaly Spain -

Bulgaria Mexico Sweden

Canada Netherlands Switzerland
Denmark New Zealand Turkey
Germany Poland United Kingdom
India Portugal Yugoslavia
Ireland Romania

Israel South Africa, Rep. of

The Member Bodies of the following countries expressed disapproval of the
document on technical grounds®:

Australia
France

© International Organization for Standardization, 1976 e

Printed in Switzerland
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INTERNATIONAL STANDARD

ISO 3668-1976 (E)

Paints and varnishes — Visual comparison of the colour

of paints

0 INTRODUCTION

This Intgrnational Standard is one of a series of standards
dealing with the sampling and testing of paints, varnishes
and related products. It should be read in conjunction with
ISO 151, 1ISO 1513, ISO 1514 and 1SO 2808.

For standardized colour comparison, it is necessary to have
an obsefver with normal colour vision, and reproducible
illumination and viewing conditions. Most paints are
required| to match a standard in daylight, but the spectral
composition of daylight varies considerably. Although it is
difficult| to control precisely the spectral distribution of
artificial|daylight sources, individual sources are more stable
over a limited period than daylight and therefore enable
more reproducible colour comparisons to be made.

Unless dtherwise agreed, this method of test makes use of
diffuse daylight or an artificial light source representative, of
a phase pf daylight with a correlated colour temperature of
6 504 K| (CIE* Standard llluminant D65) for  routine
comparisons. In case of dispute, it is considgred’ that the
referee djomparison should always be made under the speci-
fied artificial light.

Specification and control of illuminants’present difficulties
and thefe is as yet no internatjonally agreed method. for
checking that the illuminatiopin“a viewing cabinet has a
spectral | composition sufficiently close to that of CIE
Standard llluminant D65:\Eontrol methods proposed by
differenf countries (for-exampie DIN 6173, Part 2, and
BS 950, Part 1) varygreatly and it is considered that an
internat{onal method needs to be devised.

For the|time being, therefore, a statement of the method
for control, of the illumination should be part of the
supple i i i
International Standard [see item f) below].

The method of test described below requires to be
completed, for any particular application, by the following
supplementary information. This information shall be
derived from the national standard or other document for
the product under test or, where appropriate, shall be the
subject of agreement between the interested parties.

a) Material and surface preparation of the substrate.

* |International Commission on {llumination.

b} Method of application of the ‘test coating to the
substrate.

c) Thickness, in micrometres, of the|dry coating and
method of measurement)in accordancg with 1SO 2808,
and whether it is a single coating or a multicoat system.

d) Duration and.conditions of drying of the coated
panel (or conditions of stoving and agejng, if applicable)
before testing.

e) Whether the comparison of colour [is to be against a
reference standard or against a freshly prepared
standard.

f) The light under which the comparison is to be made
and, for artificial light, the method fpr controlling its
spectral composition.

g) Whether attention to metamerism i required and the
conditions to be met.

1 SCOPE AND FIELD OF APPLICATION

This International Standard specifies a |method for the
visual comparison of the colour of films of paints or related
products against a standard (either a refergnce standard or a
freshly prepared standard) using either djffuse daylight or
artificial daylight in a standard booth.

2 REFERENCES
1SO 1512, Paints and varnishes — Sampling.

— Paints _and varnishes — Examination and

preparation of samples for testing.

ISO 1514, Paints and varnishes — Standard panels for
testing.

ISO 2808, Paints and varnishes — Determination of film
thickness.

ISO 3270, Paints and varnishes and their raw materials —
Atmospheres for conditioning and testing.
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3 ILLUMINATION FOR COLOUR MATCHING
3.1 General

For routine colour matching, either natural or artificial
daylight may be used. Because “the quality of natural

daylight is variable and observers’ judgements are likely to

be affected by surrounding coloured objects, for referee
purposes closely controfled artificial illumination in a
colour-matching booth shall be used. The observer shall
wear clothing of a neutral colour and no strongly coloured
surfaces, other ths ane -

the field of view

3.2 Natural dayJight illumination

Diffuse daylight] preferably from a partially cloudy north
sky in the northdrn hemisphere and a partially cloudy south
sky in the southérn hemisphere, and not reflected from any
strongly colourefl object such as a red brick wall or green
tree, shall be uspd. lllumination shall be uniform over the
area in which tept panels are displayed and at a level of at
least 2 000 Ix. D{rect sunlight shall be avoided.

3.3 Artificial daylight illumination by means of a
colour-matching|booth

The colour-mat¢hing booth shall be an ‘enclosure’ from
which external light is excluded and which is illuminated by
a light source giying a spectral power distribution falling on
the test panel, |approximating to that of CIE Standard
liluminant D65./Where a light source having an alternative
spectral distribution is used, it shall be agreed by the
interested parties.

The method for checking the closeness of conformity )of
the spectral distfibution of the lighting device to |Huminant
D65 shall be specified or agreed. In DIN 6173, Part 2, and
BS 950, Part 1, pre described techniques which/have been
found satisfactory in Germany and the_United Kingdom
respectively. he level  of illumination  at the
colour-matching| position shall be ‘\between 1000 and
4 000 Ix, a figurg towards the upper_end of the range being
desirable for dark colours.

The interior of p booth for general use shall be painted a
matt neutral grey with auminance factor of about 15 %
(for example Mynsell reference N4 to N5). However, when
mainly. light ¢ Iours ‘and near-white ‘colours are to be
compared, the i r of ooth may be painted so as to
have a luminance factor of 30 % or higher (for example
Munsell reference N6} in order to give a lower brightness
contrast with the colour to be examined; when mainly dark
colours are to be compared, the interior of the booth may
be painted matt black.

To secure an appropriate surrounding field for colour
comparison, the table surface in the booth shall be covered
by a neutral grey panel, its luminance factor being chosen
to be similar to that of the samples to be compared.

A diffusing screen shall normally be used to avoid the
reflection of an image of the lamp from the test panel. The
spectral distribution properties of the lighting device shall
include the spectral transmission of the screen.

2

The manufacturer of the artificial light source shall disclose
the number of running hours during which his product can
be expected to conform to this International Standard.

4 OBSERVER

Observers must be selected carefully because a significant
proportion of people have defective colour vision. An
|sh|hara test will reveal severe defects but for selecting

e e-_se example
the Farnsworth test or anomaloscope measureme
desirable. If an observer wears glasses to correct

requested to choose the best match from a metamgric series
of colours.

To avoid eye fatigue effects, pastel or compl¢mentary
colours shall not be/ viewed immediately after strong
colours. When comparing bright saturated colojrs, if a
decision cannot be made rapidly, the observer shall look
away for some seconds at the neutral grey| of the
surrounding field before attempting a further comparison.

The quality of visual judgements falls off severdly if the
observer works continuously. Rest periods of several
minutes during which no colour matching is ajtempted
shall, therefore, be taken frequently.

5 TEST PANELS AND REFERENCE STANDARDS

5.1 General

Both test panels and reference colour standards shall be flat
and preferably at least 150 mm x 100 mm in size, but in no
case less than 120 mm X 50 mm. Panels of length [120 mm,
when viewed from a distance of 500 mm, subtend an angle
at the eye of about 10° in accordance with the ¢IE-1959
recommendation. Suitable materials for test pgnels are
tinplate, hard aluminium, steel or glass, which comply with
1SO 1514.

5.2 Reference standards

Only colour standards of satisfactory colour permanence
shall be used for reference standards. Wherever possible, the
reference standards shall be of the same size as the test
panels and shall have closely similar gloss and surface
texture.

5.3 Preparation and coating of test panel

Prepare the test panel as specified and, where appropriate,
in accordance with 1SO 1514, The panel shall be coated by
a closely specified or agreed method, because the method
of application and film thickness may affect the colour
considerably.
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