INTERNATIONAL ISO
STANDARD 2811-3

Second edition
2011-03-01

Paints and varnishes — Determination of
density —

Part 3:
Oscillation method

Peintures ef vernis — Determination de la masse volumigue —
Partie 3: Méthode par oscillation

Reference number

—/@\— ISO 2811-3:2011(E)

ISO
Lo

Coorerinht Inlernaticnal Qmanizatian for Standardization e —

© 150 2011



I1ISO 2811-3:2011(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Detalls of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by IS0 member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

@ 150 201

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either IS0 at the address below or
15Q's member body in the country of the requester.

150 copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +41 2274901 11

Fax +41 227490047

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

Cocreriaht Irifnrnaunnal{)mmralnn for Standardization 2150 2011 - All riﬂhts reserved




ISO 2811-3:2011(E)

Contents Page
L T | R e A P P e S A e P S e P e P ey iy [P e P S Y e R e iv
1 T T T 1
2 Normative references ..o 8o i ie e e e rmms e s csssams suas mea s snas samm remm s snse s anas s nmms Nl s o 1
3 Terms and definitions ... s b TR 1
4 PrINGIPIE 11vvereerseasrssnrassrsnnssesirsssssasssssnssesssssnssassnsasssasssssesssnsssnsssssassasssnnsssassssassassassnssasnnssantishassssnnssassssnnsss 1
5 T OTINDET AR o o QNN s i 5 51 i S i 3 0 S 03 S 5wt i 2 SN S £ w3 s 2
6 T 0 ) e e TR A e R e 2
7 T Y b e T T B e o e e e e e e 2
8 P 0] LHTBERN 5w o s o 5 5 i i i i i A i i i i A A Vi F s 2
8.1 BN TR S 00 v A R i A i o o B TN G w e M m B MR T s A S w4 2
8.2 DetermM A o s s R s T B L Lo e L A o 2
9 | o | 4 T 3
10 BRI IE O v mms s oo cusi s s i o i S s NG 4 A g 3 s w54 5 g PR e S 3
T\ ¥ Beneral o s snmmannnnriani QN 3
10.2  Repeatability limit, r ... e NP 358 i AL R AR 8 LB o B K Bl A M C BB ¥ W L 3
10.3  Reproducibility limit, R, srses s sesnsresssssss snans snsassesssassaes 3
11 T T MO i s i o i 6 S e 5 S8 e GRS E R B AR RS PR AT 3
Annex A (normative) Calibration of the apparatus — Determination of the apparatus constants ............ 5
Annex B (informative) Density values for damp air, air-free water and tetrachloroethylene...............co... 6

Annex C (informative) Calculation of density at the reference temperature from measurements at
Other tempPeratlres ... ... a8 i i s i s sne i ctann e bmiwn s st e s i smans oL QN e s o o 8



S
o
oD
S
N o
S 8¢
o ¥
R O
o @@“
S
S
Q @)
()0 Q)G'
QJG' O
O o
@.@ N
N
S
Q @)
0 s
S G S
, Q)G B %
S o

D S
< Q-
QO \§§J
— Pant 3 @aﬂm method ‘Q\
— Par?fb Fressure cup method § .
Q
.(’0
S
R
Q

.
L o § A E IS0 2011 - All rights reserved




INTERNATIONAL STANDARD I1SO 2811-3:2011(E)

Paints and varnishes — Determination of density —

Part 3:
Oscillation method

1 Scope

This part of ISO 2811 specifies a method for determining the density of paints, varnishes and related products
using an oscillator.

The method is suitable for all materials, including paste-like coatings. If a pressure-resistant type of apparatus
is used, the method is also applicable to aerosols.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

IS0 1513, Paints and varnishes — Examination and preparation of test samples

1SO 3696, Water for analytical laboratory use — Specification and test methods

1ISO 15528, Paints, varnishes and raw materials for paints and varnishes — Sampling

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

341
density

e
mass divided by the volume of a portion of a material

NOTE This is expressed in grams per cubic centimetre.

4 - Principle
A glass or stainless-steel U-tube is filled with the product under test. The tube is clamped at both ends and

then subjected to oscillation. The resonance frequency of the filled tube varies with the mass contained in the
tube, i.e. the density of the product under test.
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5 Temperature

The effect of temperature on density is highly significant with respect ta filing properties, and varies with the
type of product.

Carry out the test at (23,0 £ 0,5) °C.
NOTE For some purposes a different temperature, for example (20,0 + 0,5) "C, might be needed.

The test sample, tube and oscillator shall be conditioned to the specified or agreed temperature, and it shall
be ensured that the temperature variation does not exceed 0,5 °C during testing.

6 Apparatus
Ordinary laboratory apparatus and glassware, together with the following.

6.1 Oscillator, consisting of a glass or stainless-steel U-tube and apparatus to cause the U-tube to oscillate.
One model displays the resonance frequency; another calculates and displays the density.

6.2 Thermometer, accurate to 0,2 °C and graduated at intervals of 0,2 °C or finer.

6.3 Temperature-controlled chamber, capable of maintaining the oscillator and test sample at the
specified or agreed temperature (see Clause 5).

6.4 Disposable plastic syringe, of sufficient capacity to fill the U-tube.

7 Sampling
Take a representative sample of the product under test, as described in 1SO 15528. Examine and prepare the
sample as described in IS0 1513,

8 Procedure
8.1 General
Carry out a single determination on a fresh test sample.

8.2 Determination

Ensure that the apparatus is clean, both by inspection and by checking that the display indicates the density of
air (or the corresponding period of oscillation at resonance).



11 Test report

The test report shall include at least the following information:
a) all details necessary to identify the product tested;

b) areference to this part of ISO 2811, i.e. ISO 2811-3:2011;
¢} the type (model) of apparatus used;

d) the test temperature;
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e)

f)
a)
h)

the density measurement determined in accordance with 8.2, or the density calculated in accordance with
Clause 9, in grams per cubic centimetre, rounded to the nearest 0,001 g/lcm3;

any deviation from the test method specified;
any unusual features (anomalies) observed during the test;

the date of the test.
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Annex A
(normative)

Calibration of the apparatus — Determination of the apparatus constants

A.1 General

If using an apparatus which displays the period of oscillation at resonance, the apparatus constants need to
be determined for use in Equation (A.1). If using an apparatus which displays the density directly, the
constants are entered into the memory of the data-processing unit of the apparatus.

The apparatus constants have {o be determined and regularly checked by the user. They are usually obtained
by measurements in air and in distilled or deionized water of at least grade 2 purity, as defined in ISO 3696.

A.2 Procedure

Make several measurements with air and water over a period of several minutes in each case, as described in
8.2. If the values obtained are not constant, repeat the measurements.

The apparatus constants are valid only at temperatures which do not differ from the temperature, 11, at which
they were determined by more than 0,5 °C. For other test temperatures, the constants shall be determined
again.

The apparatus constants shall be determined at the beginning of each series of measurements and checked
at the end.

NOTE Differences can occur in the period of oscillation due to the presence of impurities.

A.3 Calculation of apparatus constants

Calculate the mean values of the period of oscillation for water, Ty, and for air, T,. Use these mean values to
calculate the two apparatus constants, A and B, as given by Equation (A.1):

p:Ex(Tz—-B] (A1)
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Annex B
(informative)

Density values for damp air, air-free water and tetrachloroethylene

Table B.1 — Density of damp air

Pressure
mbar Relative
Temperature | 900 | 920 | 940.| 90 | o980 | 1000 |101325| 1050 | humidity
Density
"G Pa, %
gicm?
15 0,001 08 (0,001 11 | 0,00113 | 0,001 15 | 0,00118 | 0,001 20 | 0,001 22| 0,001 26 89
20 0,001 06| 0,00109 | 0,00111 | 000113 | 0,00116 | 0,00118 | 0,001 20 | 0,001 24 65
25 0,00105 | 0,00107 | 000109 | 0,00112 | 0,001 14 | 0,001 16 | 0,001 18 | 0,001 22 48
30 ‘ 000103 | 000105 0,00107 | 000110 | 0,00112 | 0,001 44 | 0,001 16 | 0,001 20 35,8
35 0,001 01 | 0,00103 | 0,00106 | 000108 |0,00110 | 000112 | 0,001 14 | 0,001 18 27
40 0,00100 | 0,00102 | 000104 | 0,00106 | 0,00108 [0,00111 | 0,001 12 | 0,001 16 20,6
45 0,00098 | 0,001 00 ( 000102 | 0,00105 ]0,00107 | 0,00109 | 0,00110 | 0,001 14 15,9
50 0,000 96 | 0,00099 [ 0,00101 | 0,00103 (0,00105 | 000107 | 0,00109 | 0,00113 12,3
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Annex C
(informative)

Calculation of density at the reference temperature from measurements
at other temperatures

If the density of the product under test is determined at a temperature different from the reference temperature,
the density, po, in grams per cubic centimetre, at the reference temperature can be calculated using
Equation (C.1):

Pe = = p [ 1= ¥mlte~t7)] (C.1)

P
[1+ ymlic —11)]
where

g, is the density, in grams per cubic centimetre, of the product at the test temperature;

7m is the volume coefficient of thermal expansion of the product under test, the approximate value of 3,
being 2 »-10~4 °C-1 for waterborne paints and 7 x 104 °C-1 for other paints;

tc is the reference temperature, in degrees Celsius;

tr - isthe test temperature, in degrees Celsius.











