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Second edition
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Paints and varnishes — Determination
of percentage volume of non-volatile
matter —

Part 1:

Method using a coated test panel to
determine non-volatile matter and
to determine dry-film density by the
Archimedes’ principle

Peintures et vernis — Détermination du pourcentage en volume de
matiére non volatile —

Fartie 1: Méthode utilisant un panneau d'essai revétu pour
déterminer.la matiére non volatile et pour déterminer la masse
volumique du feuil sec par le principe dArchiméde

Reference number
150 3233-1:2019(E)
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Introduction

This method is used to measure the density and to determine the volume of a dry coating obtainable
from a given volume of liquid paint. This volume is considered to be the most meaningful measure of the
coverage (area of surface covered at a specified dry-film thickness per unit volume) of a paint, varnish
or related product. The value obtained by this method might not be the same as that calculated on the
basis of the addition of masses and volumes of the raw materials in a formulation. The volume occupied
by a combination of resin and solvent can be the same as, greater than or less than the combined volume
of the separate components, due to contraction or expansion of the resin and solvent. A second factor
affecting the volume of a dry coating formulation is the degree to which the spaces between pigment
particles are filled with binder. A third factoris the use of volatile components in reactive systems that,
by their reaction, change into non-volatile film-building materials, i.e. amines and reactive solvents in
high-build two-component coating materials.

Above and close to the critical pigment volume concentration, the volume of a dry paint film is greater
than the theoretical volume, due to an increase in unfilled voids between pigment particles. The
porosity of the film means that this method is unsuitable.

The values obtained for the non-volatile matter by volume are dependent on the'temperature and time
of heating, and these conditions should be carefully considered for the material being tested.
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Far the purposes of this document, the terms and definitions given in 1SO 4618 and the following apply.

IS0 and IEC maintain terminological databases for use in standardization at the following addresses:

— IS0 Online browsing platform: available athttps://www.iso.org/obp
— |EC Electropedia: available at http://wwww.electropedia.org/

© 150 2019 - All rights reserved 1
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standard e@emeight attachment as shown in Figure 1.
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Key

1  balance arm

2 standard counterweight attachment
3 disc

4 _immersion liquid

Figure 1 — Special balance support

5.2 Receptacle (see 7.2).

5.2.1 Disc, about 60 mm in diameter.and about 0,7 mm thick, with a small hole at least 2 mmto3 mm
from the edge.

A stainless-steel disc has been found satisfactory but has the disadvantage of having a density much in
excess of normal liquid coatings. Discs of lighter material, including plastics, for example poly(ethylene
terephthalate), are permitted, provided they do not change in volume by contact with the solvents
contained in the liquid coating, or during the heating and drying processes involved.

5.2.2 Plate, of size (75 £ 5) mm by (120 £ 5) mm, with a small hole at least 2 mm to 3 mm from the
shorter side on the-longitudinal axis of the panel.

Glass plates may be used as these are very flat. However, drilling a holé is difficult and therefore, if glass
plates are used, they should preferably be suspended in a stirrup or cradle of thin wire (see Figure 2).
The diameter of the wire shall not exceed 0,3 mm because of surface tension effects.

Plates of this size might be difficult to accommodate in a balance case. Smaller plates may therefore be
used provided the coated area is no less than 5 600 mm2.

© 150 2019 - All rights reserved 3
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Key

1 balancearm

2 standard counterweight attachment
3  wire cradle

4 plate

5 immersion liquid

Figure 2 — Wire cradle support for plate

5.3 Hook, made of stainless steel or synthetic thread, for attaching the receptacle to the balance during
weighing operations. The diameter of the wire shall not exceed 0,3 mm because of surface tension effects.

5.4 Beaker, of size convenient for immersing the receptacle with a clearance of at least 10 mm and
which can be accommodated in the balance case.

5.5 Support, for holding the beaker under the balance stirrup without jamming the pan damper, if a
counterweight as recommended in 5.1 is not available.

5.6 Immersion liquid, of suitable density, in which the receptacle is immersed.

Distilled water is suitable for most coating materials. An organic liquid which does not affect the paint
film may also be used.

5.7 Desiccator, containing a suitable desiccant.

4 @ 150 2019 - All rights reserved
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Weigh the disc immediately and record this mass as m;.

7.4.3 Plates
Apply the sample to a plate (5.2.2) by dipping, or by deoctor blade or bar applicator, or by spin coating.

Weigh the plate immediately and record this mass-as m;.

6 @ 150 2019 - All rights reserved
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m, is the mass, in grams, of the uncoated receptacle in air;
m, isthe apparent mass, in grams, of the uncoated receptacle immersed in the immersion liquid;
my  is the mass, in grams, of the wet coated receptacle;

m, is the mass, in grams, of thedry coated receptacle in air;

© 150 2019 - All rights reserved 7
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isthe dry-film thickness of the coating, in micrometres;
is the practical dry-film density, in grams per cubic centimetre;

is the density, in grams per cubic centimetre, of the liquid coating material at the test
temperature.
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i)\ ‘any deviation from the test method specified;
k) any unusual features (anomalies) observed during the test;

1) the date of testing.

© 150 2019 - All rights reserved
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Annex A
(informative)

Examples of test conditions

This annex gives examples of drying conditions that may be used (see Table A.1) for various types of
coating material as defined by their mode of drying (see’Table A.2).

Table A.1 — Drying conditions for various types of coating material

Drying class Drying conditions

1 Follow manufacturer's stoving instructions.

In the absence of this information, flash dry for 10 min to
15 min and stove at (105 + 2) °C for 60 min.

7 days at (23 + 2) °C and (50 + 5) % relative humidity
3 Follow manufacturer's stoving instructions.

In the absence of this information, flash dry for 10 minto
15 min, then continue drying for 5 min to 10 minat 70 °C to
80 °C and stove at (125 £ 5) °C for 60 min. If drying is not
continued after the flash-drying stage, the stoving period
should be at least 120 min.

Table A.2 — Drying modes and drying classes

Drying mode Drying class
Stoving 1
e.g. alkyd/amino paint
Evaporation and oxidative drying 2

e.g. alkyd air-drying paint
Evaporation and coalescence 2

e.g. emulsion paint

Chemical reaction 2

e.g. two-pack epoxy paint
Evaporation only 2

e.g. chlorinatéd-rubber paint
Evaporation and coalescence with cross-linking 3

e.g. water-borne paint

10 @ 150 2019 - All rights reserved
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Table B.1 (continued)

International Result Determined Calculated
Standard : :
(practical) (theoretical)
Theoretical spreading rate relative to the
volume s, y
IS0 3251 Non-vola- Masses of the empty dish m, dish |Percentage by mass of non-volatile-matter
tile-matter |with the wet coating material m5. |content NV
content NV |and dish with the residue after
drying my
Mean value of duplicates

determination of NV,

4 The subscript “m" has been introduced because [S0.3233-1 and IS0 3251 specify different conditions for the

12
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