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Foreword

The text of the International Standard from
Technical Committee ISO/TC 35, Paints and
varnishes, of the International Organization for
Standardization (180) has been taken over as a
European Standard by Technical Committee
CEN/TC 139, Paints and varnishes, the Secretariat
of which iz held by DIN.

This European Standard shall be given the status of
a national standard, either by publication of an
identical text or by endorsement, at the latest by
February 2002, and conflicting national standards
shall be withdrawn at the latest hy February 2002,

According to the CEN/CENELEC Internal
Regulations, the national standards organizations
of the following countries are bound to implement
this European Standard: Austria, Belgium, Czech
Republic, Denmark, Finland, France, Germany,
Greece, Iceland, Ireland, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.
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Foreword

IS0 (the International Organization for Standardization) 1s a worldwide
federation of national standards bodies (ISO member bodies). The work of
preparing International Standards is normally carried out through IS0 technical
committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee.
International organizations, governmental and non-governmental, in liaison with
IS0, also take part in the work. ISO collaborates closely with the International
Electrotechnieal Commission (IEC) on all matters of electrotechnical
standardization.

Draft International Standards adopted by the technical committees are circulated
to the member bodies for voting. Publication as'an International Standard requires
approval by at least 75 % of the member bodies casting a vote.

International Standard IS0 2811-4 was prepared by Technical Committee
ISOVTC 35, Paints and varnishes, Subcommittee SC 9, General test methods for
paints and varnishes.

Together with the other parts, this part of [SO 2811 cancels and replaces
IS0 2811:1974, which has been technically revised.

IS0 2811 consists of the following parts, under the general title Paints and
varnishes — Determination of density:

— Part 1: Pyknometer method;

— Part 2: Immersed body (plummet) method;
— Part 3: Ogcillation method;

— Part 4: Pressure cup method.

Annex A forms an integral part of this part of ISO 2811. Annex B is for information
only.

Descriptors: Paints, varnishes, tests, determination, density {(mass/volume), density measurement.

ii
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10 Precision

10.1 Repeatabhility (r)

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 mayv be expected to liewith a 95 % probability is 0,005 g/ml.

10.2 Reproducibility (R)
No data is currently available.

11 Test report
The test report shall include at least the following information:
a) all details necessary to identify the product tested;
b) a reference to this part.of ISO 2811 (i.e. 180 2811-4);
¢) the supplier and serial number or other identification of the pressure cup;
d) the test temperature;
&) the resultsof each density measurement and the mean, rounded to the nearest 0,01 g/ml;
f) any deviation from the test method specified;
) the date of the test.

© BSI 18 March 2002 3
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Key

1) Pressure-setting handle

2) Pressure-release device

3) End cap

4) End seal

5) Cylinder (closed volume 100 ml)
6) Piston seal

7) Piston

8) Calibration-collar stop

9) Pressure-application handle

Figure 1 — Pressure cup
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Annex A (normative)
Calibration of the pressure cup

A.l1 Procedure

Put the pressure cup in a container next to the balance in order for it to reach room temperature
(approximately 30 min). Then weigh using the balance and record this mass (m;).

Almost fill the pressure cup with previously boiled distilled or deionized water of grade 2 purity as defined
in [SO 3696, which has been brought to a temperature of not more than 1 °C below the test temperature.
Secure the pressure-release cap in position, in accordance with the manufacturer’s instructions.

Place the pressure cup in the temperature-controlled chamber and wait until the test temperature is
reached then compress the water by turning the screw. Continue until the calibration collar stops further
movement, and wipe off any excess water with an absorbent material (cloth or paper), leaving the pressure
cup exactly filled. Take the pressure cup out of the chamber and dry it thoroughly on the outside. Avoid
additional heating up. Weigh the filled pressure cup immediately (my).

NOTE Handle the pressure cup as little as possible to minimize temperature increases,
A.2 Caleulation of the volume of the pressure cup

Calculate the volume V), in millilitres, of the pressure cup at temperature tp using the following equation:

My =M
— @ 1
Vi-_

Pw

where
my  is the mass, in grams, of the empty pressure cup;
mg 1s the mass, in grams, of the pressure cup filled with distilled water at the test temperature tp;

pw  is the density, in grams per millilitre, of pure water at the test temperature ¢y (see Table A.1).

© BSI 19 March 2002 0
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Table A.1 — Density of pure, air-free water

Temperature Density Temperature Density Temperature Density
T Py i Py T Py
0 giml °©c giml °C giml
10 0,999 7 22 0,997 & 25 0,997 0
11 0,999 6
12 0,998 5 22,1 0,997 8 25,1 0,997 0
13 0,999 4 22,2 0,997 7 25,2 0,997 0
14 0,999 2 22,3 0,997 7 25,3 0,997 0
15 0,999 1 224 0,997 7 25.4 0,996 9
16 0,998 9 22,5 0,997 7 25.5 0,996 9
17 0,998 8 22.8 0,997 6 25,6 0,996 9
18 0,998 6 225 0,997 6 25,7 0,996 9
19 0,998 4 22.8 0,997 6 25,8 0,996 8
22.9 0,997 6 25.9 0,996 8
20 0,998 2 23 0,997 5 26 0,996 8
27 0,996 5
20,1 0,968 2 23,1 0,997 5 28 0,996 2
20,2 (0,998 2 23.2 0,997 5 29 0,995 9
20,3 0,998 1 23.3 0,997 5 (30 0,995 7
20,4 0,998 1 23,4 0,997 4 a1 0,995 3
20,5 09981 23,5 0,997 4 32 0,995 0
20.6 0,998 1 23.6 0,997 4 33 0,994 7
20,7 0,998 1 23,7 (0,997 4 34 0,994 4
20.8 0,998 0 23.8 0,997 3 35 0,994 0
20,9 0,998 0 239 0,997 3
21 0,998 0 24 0,997 3 36 0,993 7
37 0,993 3
21,1 0,998 0 241 0,997 3 a8 0,993 0
21.2 0,998 0 242 0,997 2 39 0,992 6
21,3 0,997 9 243 0,997 2 40 0,992.2
21,4 0,997 9 24,4 0,997 2
21,5 0,997 9 245 0,997 2
21.6 0,997 9 24,6 0,997 1
21,7 0,997 8 247 0,997 1
21.8 0,997 8 24.8 0,997 1
21,9 (0,997 8 24.9 0,997 1
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Annex B (informative)
Temperature variation

B.1 Correction for thermal expansion of the pressure cup

If the test temperature ¢y differs by more than 5 °C from the temperature at which the volume of the
pressure cup is known, then the density should preferably be corrected for the change in volume of the
pressure cup.

Calculate, to five significant figures, the volume V), in millilitres, of the pressure cup at the test
temperature using the following equation:

V= Vo[ 1+ 1l - 1c)]

where
Vi is the volume, in millilitres, of the pressure cup at the calibration ¢¢;
ty is the test temperature, in degrees Celsius;
te is the calibration temperature, in degrees Celsius;
¥p is the volume coefficient of thermal expansion, in reciprocal degrees Celsius (°C-1), of the material

from which the pressure cup is made (see Table B.1).

Table B.1 — Coefficient of thermal expansion y, of material used for pressure cups

Material Yp
(-1

|Austenitic stainless steel 48 x 108

B.2 Calculation of density at reference temperature from measurements at any temperature

If the density of the product under test is determined at a temperature different from the reference
temperature the density pe, in grams per.millilitre, at the reference temperature can be calculated as
follows:

PC = )] =Py [1 = Ymlic - fT]]

—E
[1 +Ymltc -7

where
tr is the reference temperature, in degrees Celsius;
tt 1is the test temperature, in degrees Celsius;

¥Ym isthe volume coefficient of thermal expansion of the produet under test, the approximate value of
¥ being 2 x 104 *C-! for waterborne paints and 7 x 104 *C-! for other paints;

Py is the density, in grams per millilitre, of the product at the test temperature.

© BSI 18 March 2002 7



Licensed Copy: sheffieldun sheffieldun, na, Mon Nov 20 03:02:04 GMT+00:00 2006, Uncontrolled Copy, (c) BSI

EN ISO 2811-4:2001

Annex ZA (normative)
Normative references to international publications with their relevant
European publications

This European Standard incorporates by dated or undated reference, provisions from other publications.

These normative references are cited at the appropriate places in the text and the publications are listed

hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply
to this European Standard only when incorporated indat by amendment or revision. For undated references
the latest edition of the publication referred to applies (including amendments).

NOTE Where an International Publication has been modified by common modifications, indicated by (mod.), the relevant EN/HD
applies.

Publication Year Title EN Year

ISO 1513 1992 Paints and varnishes — Examination and EN ISO 1513 1994
preparation for samples for testing

IS0 3696 1997 Water for analytical laboratory use — EN 150 3696 1995

Specification and test methods

8 © BSI 19 March








