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Foreword

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 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the r|ght to be represented on that commlttee International orgamza'uons governmental and

non-governme
Electrotechn

Internationa
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adopted by
International

Attention is
rights. ISO s
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Gardner co\I]J

— Part 1:
— Part 2:

ical Commission (IEC) on all matters of electrotechnlcal standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for votingOPublication a
Standard requires approval by at least 75 % of the member bodies casting, & vote.

Hrawn to the possibility that some of the elements of this document;may be the subject of p
hall not be held responsible for identifying any or all such patent righits.

was prepared by Technical Committee ISO/TC 35, Paints andvarnishes, Subcommittee S
s for binders for paints and varnishes, in collaboration with ASTM D 01.34, Naval Stores. |

ional

ards

S an

atent

C 10,
has

hized with ASTM D 6166-97, Standard Test Method for Color of Naval Stores and Related Prodlucts

| Determination of Gardner Color).

nsists of the following parts, under the general title Clear liquids — Estimation of colour b
ur scale:

isual method

Ypectrophotometric method

the
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Clear liguids — Estimation of colour by the Gardner colour
scale —

Part 2:
Spectrophotometric method

1 S

This
clear
prod

The
tall o
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ISO
appl

2 N

The
refer

bcope

part of 1ISO 4630 specifies a method for estimating, by means of the Gardner-colour scale,
, yellow/brown liquid products using colour-measuring instruments. The( results might be in
icts are tested. The test uses the Gardner colour scale described in IS©4630-1.

method is applicable to drying oils, varnishes and solutions of fatty acids, polymerized fatty
l, tall oil fatty acids, rosin and related products.

method described provides a more precise way of measuring Gardner colour than that
1630-1. It is applicable to products having colours from;Gardner 1 to Gardner 18. The Gardne
cable to products with colours lighter than 1 or darker than 18.

lormative references

following referenced documents are” indispensable for the application of this document.

ences, only the edition cited applies. For undated references, the latest edition of the referencs

(inclgding any amendments) applies.

ISO
ISO

CIE

3 F

1630-1, Clear liquids — Estimation of colour by the Gardner colour scale — Part 1: Visual me
15528, Paints, varnishes and raw materials for paints and varnishes — Sampling

Publication No.15.2, Colorimetry

Principle

The

he colour of
valid if other

wcids, resins,

described in
I scale is not

For dated
ed document

thod

cofour of a liquid sample is measured using an instrument capable of measuring transmitte

H colour and

reporting in Gardner colours or in a colour system that can be converted into Gardner colours.

4 Apparatus and materials

4.1 Colour-measuring instrument, capable of measuring transmitted colour (0°/180° geometry) and
reporting the results in the Gardner colour scale described in ISO 4630-1. If such an instrument is not available,
one may be used which is capable of measuring transmitted colour and reporting in tristimulus values or
chromaticity coordinates using standard illuminant C and the 2° observer, described in CIE Publication
No. 15.2.

4.2 Glass absorption cells, 10 mm path length, unless a different path length is specified by the instrument
manufacturer.
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Or

4.3 Glass tubes, clear. Glass test tubes, as decribed in ISO 4630-1, or other glass tubes designed for a
specific instrument may be used. The test tubes might provide less accuracy than glass absorption cells and
should be used only when a decrease in accuracy is acceptable. Glass absorption cells should preferably be

used for refe

5 Sampli

Take a repre

ree purposes.

ng

sentative sample of the product to be tested, as described in ISO 15528.

6 Procedure

Baseline calibration of the instrument shall be performed following the instrument™\manufactd
recommendations.

If the materjal to be tested is cloudy, first filter it (see Note). Then, using the same)type of glass tul

absorption g
care notto t

If the mater
treatment o
unreliable. A
remain trapp

NOTE Somg

Insert the g

instrument manufacturer's recommended procedure.

Regular chg
normally be

7 Expres

Report the ¢
calculated b

8 Precis

ell as used for the baseline calibration, fill the glass tube or absorptioncell with the product.
puch the measurement area of the glass tube or absorption cell.

al shows any visual haziness, remove the haze by filtration centrifugation, heating, ultra
any other suitable means. If the haziness cannot be temoved, the measured value w

void creating air bubbles when filling the glass tube or ahsofption cell. If air bubbles are formed

ed, remove them by heating, vacuum, ultrasonic treatment or any other suitable means (see N
sample pretreatments can change the colour.

ass tube or absorption cell in the instrument and measure the Gardner colour, following

cks as per the instrument manufacturer's recommendations should be carried out. Thesg
n the form of checks with certified reference materials.

sion of results

plour in Gardner colour units to the nearest tenth of a Gardner unit as given by the instrument
the method given-in Annex A.

on

rer's

e or
Take

50NicC
Il be

and
ote).

the

e will

pras

8.1 Genel

al

The precision of the test method was determined by interlaboratory testing in accordance with 1ISO 5725-2.
Three different materials were tested by 13 laboratories.

8.2 Repeatability limit ()

The repeatability limit 7 is the value below which the absolute difference between two single test results, each
the mean of duplicates, obtained on identical material by one operator in one laboratory within a short interval
of time using the standardized test method can be expected to lie with a probability of 95 %.

The repeatability for three repeated measurements, made in accordance with this part of 1ISO 4630 and
expressed as the repeatability limit 7, is 0,1 Gardner units.
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The repeatability standard deviation among test results, related to the above number by the factor 2,8, is

0,02

8.3

Gardner units.

Reproducibility limit (R)

The reproducibility limit R is the value below which the absolute difference between two test results, each the
mean of duplicates, obtained on identical material by operators in different laboratories using the standardized
test method can be expected to lie with a probability of 95 %.

The reproducibility for three repeated measurements, made in accordance with this part of ISO 4630 and
exprnccnrl as the rnprndllr‘ihilif\]/ limit P, is 0.5 Gardner units

The
0,18

8.4

Sinc
meth

9 1

The
a) 3
b) 3
c)
d) t
e) 3
f) t

reproducibility standard deviation among test results, related to the above number by-the
Gardner units.

Bias

b there is no accepted reference material suitable for determining the bias of the procedur
od, bias has not been determined.

[est report

est report shall contain at least the following information:
reference to this part of ISO 4630 (ISO 4630-2);

Il details necessary to identify the product examined;
Vhether any pretreatment of the product was necessary;
ne result of the test as indicated in Clause @;

ny deviation from the test method spegified;

he date of the test.

factor 2,8, is

P in this test

© 1SO 2004 — Al rights reserved


https://standardsiso.com/api/?name=3c20fe2bcc511937b7962ccc27ffdd33

ISO 4630-2:2004(E)

Annex A
(normative)

Calculating Gardner colour from chromaticity coordinates

A.l For instruments reporting in tristimulus values or chromaticity coordinates, measure the tristimulus
values or chromaticity coordinates using 10 mm absorption cells or glass test tubes as specified in ISO 4630-1
: . o : .

and using st give
tristimulus values and chromaticity coordinates that will not convert, using Table A.1, to the true Gardneicplour
of the test miaterial.
Table A.1 — Chromaticity coordinates of Gardner colours (see I1SO 4630-1)
Gardner tolour Chromaticity coordinates Lurr_]inous Tolerar_we on
standard pumber transmittance, Y transmittancd
x Yy % (+) %

1 0,317 7 0,330 3 80 7

2 0,323 3 0,335 2 79 7

3 0,3329 0,345 2 76 6

4 0,3437 0,364 4 75 5

5 0,3558 0,384 0 74 4

6 0,376 7 0,406 1 71 4

7 0,404 4 0,435 2 67 4

8 0,4207 0,449 8 64 4

9 0,434 3 0,464 0 61 4

10 0,450 3 0,476 0 57 4

11 0,484 2 0,481 8 45 4

12 0,507 7 0,463 8 36 5

13 0,5392 0,445 8 30 6

14 0,564 6 0,427 0 22 6

15 0,585 7 0,408 9 16 2

16 0,604 7 0,392 1 11 1

17 0,629 0 0,370 1 6 1

18 0,647 7 0,352 1 1
A.2 Record thedristimulus values X, Y, Z or the chromaticity coordinates x, y for the test material.
A.3 If the instrument reports tristimulus values, convert them to chromaticity coordinates using the procgdure

in CIE Publication No. 15.2.
A.4 The Gardner colour of the test material is determined as follows:

G = G+ Ge (A.1)
where

Gty is the Gardner colour of the test material;

G, is the integral part of the value of the Gardner colour of the test material;

Gr is the decimal part of the Gardner colour value.

4 © 1SO 2004 — All rights reserved
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A.5 By comparing the = chromaticity coordinate of the test material with the x chromaticity coordinates in
Table A.1, determine the integral part of the Gardner colour of the test material using the following relationship:

G| = Gn for In < Tm < Tp+1 (A2)
where
G, is the Gardner colour which is immediately lighter than the test material,

T is the = chromaticity coordinate for the Gardner colour which is immediately lighter than the test
material;

TT™ is the  chromaticity coordinate of the test material;

n+1 IS the x chromaticity coordinate for the Gardner colour which is immediately dearker than the test
material.

A.6| Calculate the decimal part of the Gardner colour of the test material as follows:

_ (Tnt+1 — Tp)(@m — Tn) + Wnt1 — Y)Y — Yn)
G = > > (A.3)
(wn—i—l — :L'n) + (yn+1 - yn)
whele
Un, is the y chromaticity coordinate for the Gardner, celour which is immediately lighter {han the test

material;

™ is the y chromaticity coordinate of the test material;

[N

n+1 IS the y chromaticity coordinate for thé ‘Gardner colour which is immediately darker than the test
material;

[N

n» Tny1and xy are as defined for.Equation (A.2).

EXAMPLE A test material has chromaticity coordinates of xty = 0,368 5, yrm = 0,399 8. In Table A.1, 1w iIs between the
chrormaticity coordinates for Gardner-colour values 5 and 6, therefore

¢ =5
and
d, _ (0376720355 8)(0,368 5 — 0,355 8) 1 (0,406 1 — 0,384 0)(0,3998 — 0,3840) _ _ A
- (0,376 7 — 0,355 8)2 + (0,406 1 — 0,384 0)2 - '
Thus
;TM — 5,7
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