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Paints and varnishes, Subcommittee SC 9, .General test
[paints and varnishes.
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Paints

and varnishes — Determination of density —

Part 3f

Oscillg

1 Scope

This part
related pr

It specifie

The meth
used, the

2 Norn

The follow
ISO 2811
parties to
most rece
Internatio
ISO 1512
ISO 1513

ISO 3696

3 Defin

ition method

Df ISO 2811 is one of a series of standards dealing with the sampling ‘and testing of paints, v
bducts.

5 a method for determining the density of paints, varnishes andvrelated products using an osci

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

ative references

ing standards contain provisions which, through reference in this text, constitute provisions (¢
At the time of publication, the editions indicated were valid. All standards are subject to
agreements based on this part of(JSO 2811 are encouraged to investigate the possibility of

nt editions of the standards indicated below. Members of IEC and ISO maintain registers of ¢

hal Standards.

1991, Paints and varnjshes — Sampling of products in liquid or paste form.

1992, Paints and.varnishes — Examination and preparation of samples for testing.

1987, Waterfor analytical laboratory use — Specification and test methods.

ition

arnishes and

lator.

apparatus is

f this part of
evision, and
applying the
Lirrently valid

For the purposes of this part of ISO 2811, the following definition applies.

3.1 density, p: The mass divided by the volume of a portion of a material, expressed in grams per millilitre (g/ml).

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 will vary 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 to filling properties, and varies with the type of
product.

For international reference purposes, it is essential to standardize one test temperature, and (23 +0,5) °C is
specified in this part of ISO 2811. However, it may be more convenient to carry out comparative testing at some
other agreed temperature, for example (20 £+ 0,5) °C as specified by relevant weights and measures legislation (see
also annex C).

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 Appargtus

Ordinary labpratory apparatus and glassware, together with the following:

6.1 Oscillafor, consisting of a glass or stainless-steel U-tube and apparatus to cause,thé U-tube to oscl|llate. One
model displgys the resonance frequency, another calculates and displays the density.

6.2 Therm¢meter, accurate to 0,2 °C and graduated at intervals of 0,2 °C or fifet.

6.3 Tempefature-controlled chamber, capable of maintaining the oscillator and test sample at the specified or
agreed temgerature (see clause 5).

6.4 Dispodable plastic syringe, of sufficient capacity to fill the Utube.

7 Samplipg

Take a reprpsentative sample of the product to be-tested, as described in ISO 1512. Examine and piepare the
sample as dgscribed in 1ISO 1513.

8 Procedure
8.1 Genelal

Carry out thg determination in.duplicate, each time 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 defsity of air
(or the correpponding period of oscillation at resonance).

Fill the U-tube with the product under test (about 2 ml) in accordance with the oscillator manufacturer's instructions
(i.e until the level is above the upper of the two clamps holding the U-tube). Avoid introducing air bubbles, which will
cause unsteady readings.

NOTE — The presence of non-visible air bubbles will become apparent due to the fact that the measured values will vary
considerably.

Close the upper filler-hole. Using the thermometer (6.2), check that the temperature of the temperature-controlled
chamber is within the specified limits.

Start up and operate the oscillator in accordance with the manufacturer's instructions.
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If using an apparatus which displays the period of oscillation at resonance, take at least three readings of the period
of oscillation T and at least two of the temperature. The values of T shall not differ by more than 0,000 1 ms. If they

do, make

three more measurements.

If using an apparatus which displays the density directly, take at least three readings of the density and at least two
of the temperature. The density values shall not differ by more than 0,000 2 g/ml. If they do, make three more
measurements.

After the measurements, clean the apparatus in accordance with the manufacturer's instructions. It is essential to
leave it clean and dry, and to check that the display indicates the density of air (or the corresponding period of

f duplicates,
standardized

oscillation).

9 Calculation

If the peripd of oscillation T has been read, calculate the density from equation (A.1) in annex Al

If the temperature used is not the reference temperature, then the density can be calculated using equation (C.1) in
annex C.

10 Pregision

10.1 Ragpeatability (r)

The valug below which the absolute difference between two single test results, each the mean ¢
obtained ¢n identical material by one operator in one laboratory wijthin a short interval of time using the
test methgd may be expected to lie with a 95 % probability is:0,000 1 g/ml.

10.2 Rgproducibility (R)

The value
identical
with a 95

NOTE —

11 Tes
The testr
a) allde
b) arefq

c) thety

below which the absolute difference between two test results, each the mean of duplicates,
haterial by operators in different laboratories using the standardized test method may be ex
o probability is 0,000 5 g/ml.

These figures are taken from ASTM D 4052:1996, Density and relative density of liquids by digital den{

t report

pport shall includé-at'least the following information:
tails necessary to identify the product tested;

rence tothis part of ISO 2811 (i.e. ISO 2811-3);

pe- (model) of apparatus used;

obtained on
pected to lie

bity meter.

d) the test temperature;

e) the result of each density measurement and the mean, rounded to the nearest 0,000 1 g/ml;

f) any deviation from the test method specified;

g) the date of the test.


https://standardsiso.com/api/?name=0ec5185e34031b2f6b63a4e997a93a2a

ISO 2811-3:1997(E)

Annex A
(normative)

Calibration of the apparatus
(determination of the apparatus constants)

A.1 General

If using an
determined
entered into

The apparat

measurements in air and in distilled or deionized water of at least grade 2 purity as defined in 1SO 369

values are g
NOTE — Of

should be chg
tetrachloroeth

A.2 Proc

or use in equation (A.1). If using an apparatus which displays the density directly, theccon
the memory of the data-processing unit of the apparatus.

s constants have to be determined and regularly checked by the user. They are.usually o

ven in annex B, tables B.1 and B.2.
her liquids with a precisely known or measured density may be used as reference-liquids. If possible, th

sen such that their densities straddle the range of interest. Suitable as a reference liquid is e.g.
ylene (boiling point 121 °C). Density values for this liquid are given in tableB:3.

bdure

©1SO

ed to be
tants are

tained by
5. Density

e liquid

Make several measurements with air and water over a period of several minutes in each case, as descrilhed in 8.2.

If the values

The apparatus constants are valid only at temperatures which do not differ from the temperature t1 at \

were determ

The apparat
end.

NOTE — Dif

A.3 Calc

Calculate th
calculate thdg

> |

obtained are not constant, repeat the measurements,

ined by more than 0,5 °C. For other test temperatures, the constants shall be determined agal

LIS constants shall be determined at thebeginning of each series of measurements and chec

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

Ilation of apparatus-constants

a)

e mean values of-the period of oscillation for water Ty, and for air Tp. Use these mean
two apparatus«constants A and B in equation (A.1):

3

vhich they
n.

ked at the

values to

. (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
Temperatjre | 900 | 920 | 940 | o960 | 980 | 1000 |101325| 10500 Hhumidity
Density, pa
°C g/ml %
15 0,001 08 | 0,001 11 | 0,00113 | 0,001 15 | 0,001 18 | 0,001 20 | 0,001 22 ["0,00126 | $9
20 0,001 06 | 0,001 09 | 0,00111 |0,00113 | 0,001 16 | 0,001 18 | 0,00420 | 0,00124 | 65
25 0,001 05 | 0,001 07 | 0,00109 |0,00112 | 0,001 14 | 0,001 16 [“0,001 18 | 0,00122 | 48
30 0,001 03 | 0,001 05 | 0,00107 |0,00110 | 0,00112 | 0,00194 | 0,001 16 | 0,00120 | $5.8
35 0,001 01 | 0,00103 | 0,00106 |0,00108 | 0,001 10 | 0,00112 | 0,001 14 | 0,00118 | 27
40 0,001 00 | 0,001 02 | 0,00104 |0,00106 | 0,00108["0,00111 | 0,00112 | 0,00116 | 20,6
45 0,000 98 | 0,001 00 | 0,00102 |0,00105 | 0,00107 | 0,001 09 | 0,00110 | 0,00114 | 159
50 0,000 96 | 0,000 99 | 0,00101 | 0,00103 | 0,00105 | 0,00107 | 0,00109 | 0,00113 | 123
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Table B.2 — Density of pure, air-free water

Temperature Density Temperature Density Temperature Density
t Pw t Pw t Pw
°C g/ml °C g/mi °C g/mi

10 0,999 7 22 0,997 77 25 0,997 04

11 0,999 6

12 0,999 5 22,1 0,997 75 25,1 0,997 02

13 0,999 38 22,2 0,997 72 25,2 0,996 99

14 0,999 24 22,3 0,997 7 25,3 0,996 97

15 0,999 1 22,4 0,997 68 25,4 0,996\94

16 0,998 94 22,5 0,997 65 25,5 0,996 91

17 0,998 77 22,6 0,997 63 25,6 0,996 89

18 0,998 59 22,7 0,997 61 25,7 0,996 86

19 0,998 4 22,8 0,997 58 25,8 0,996 83

22,9 0,997 56 25,9 0,996 81

20 0,998 2 23 0,997 54 26 0,996 78
27 0,996 51

20,1 0,998 18 23,1 0,997 51 28 0,996 23

20,2 0,998 16 23,2 0,997 49 29 0,995 94

20,3 0,998 14 23,3 0,997.46 30 0,995 65

20,4 0,998 12 23,4 0,997°44 31 0,995 34

20,5 0,998 1 23,5 0,997 42 32 0,995 02

20,6 0,998 08 23,6 0,997 39 33 0,994 7

20,7 0,998 05 23,7 0,997 37 34 0,994 37

20,8 0,998 03 23,8 0,997 34 35 0,994 03

20,9 0,998 01 23,9 0,997 32

21 0,997 99 24 0,997 29 36 0,993 68
37 0,993 33

211 0,997 97 24,1 0,997 27 38 0,992 96

21,2 0,997 95 24,2 0,997 24 39 0,992 59

21,3 0,99% 92 24,3 0,997 22 40 0,992 21

21,4 0,997 9 24,4 0,997 19

215 0,997 88 24,5 0,997 17

21,6 0,997 86 24,6 0,997 14

21,7 0,997 84 24,7 0,997 12

21,8 0,997 81 24,8 0,997 09

21,9 0,997 79 24,9 0,997 07

©1SO
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Table B.3 — Density of tetrachloroethylene
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Temperature, t Density , p

°C g/ml

0 1,655 8
15 16311
20 1,622 8
25 1,614 6
30 1,606 4
35 1,598 3
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