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to the public, particularly disadvantaged communities and those engaged in the pursuit of
w education and knowledge, the attached public safety standard is made available to promote the
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Indian Standard

METHOD OF TEST FOR RIGID CELLULAR
THERMAL INSULATION MATERIALS

PART 2 APPARENT DENSITY

( First Revision )

1 Scope

This international Standard specifies a method for determining
the apparent overali density and the apparent core density of
rigid cellular plastics, and the bulk density of semi-rigid and
flexible cellular plastics and rubbers.

If the material to be tested includes skins formed during
moulding, the apparent overall density or the apparent core
density, or both, may be determined. If the material does not
have skins formed during moulding, the term overal! density is
not applicable.

2 RNormmative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this International
Standard. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties tc
agreements based on this International Standard are encour-
aged to investigate the possibility of applying the most recent
editions of the standards iisted below. Members of IEC and ISO
maintain registers of currently valid International Standards.

IS0 281 : 1977, Plastics — Standard atmospheres for con-
ditioning and testing.

1SO 1382 : 1882, Rubber — Vocabulary.

SO 1923 : 1881, Cellular plastics and rubbers — Determination
of linear dilpensions.

3 Definitions

For the purposes of this International Standard, the following
definitions apply.

3.1 apparent cverall density (of a cellular material): The
mass per unit volume of a sample, including all skins formed
during moulding. )

3.2 apparent core dansity (of a cellular material) : The mass
per unit volume of a sample after all skins formed during
moulding have been removed.

1) See SO 1382.
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3.3 bulk density! (of a cellular material) : The mass per unit
volume of a material measured under specified conditions and
including both permeable and impermeable voids present in the
material.

4 Apparatus
Ordinary laboratory apparatus and

4.7 Balancae, capable of determining the mass of a test piece
to an accuracy of 0,5 %.

4.2 WReasuring instruments, in accordance with ISO 1823.

5 Test pieces

5.1 Bimensions

Each test piece shail be of a shape such that its volume can be _
easily calculated. It shall be cut without deforming the original
cell structure of the material.

The size of a test piece should preferably be as large as possi-
ble, commensurate with the apparatus available and with the
shape of the original material. For rigid materials, the total sur-
face area of a test piece shall be at least 100 cm2. For semi-rigid
and flexible materials, the volume of a test piece shall be at least

100 cms3.

For.rigid materials, when the apparent overall density is being
determined using test pieces cut from a larger sample, the ratio
of the area of skin formed during moulding to total volume shall
be the same for the test pieces as for the sample.

5.2 RNumber of test pieces

A minimum of three test pieces shall be tested for flexible
materials and a minimum of five shall be tested for rigid

materials.

The sample may be a manufactured object whose mass and
volume can be measured accurately. Its total mass and total
volume may be used to determine the samiple density {see 8.3).
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5.3 Conditioning

5.3.1 Wait at least 72 h after manufacture before cutting from
product samples the test pieces required for measurement pur
poses

If required, this period may be reduced to 48 hor 16 h if ex
perience shows that, 48 h or 16 h after manufacture, the dii-

ference in density compared with the density 72 h after
manufacture is less than 10 %.

5.32 The test pieces shall be kept for at least 16 h at ambient
conditions or 1n a desiccator (diy conditions) as defined below.
This conditioning period may be part of the 72 h period follow
ing manufacture,
Ambient conditions in accordance with SO 291:

23°C t 2%C, 50 % + 5 % relative humidity
or

279C + 2°C, 65 % 1 5 % relative humidity
Dry conditions -

2390 = 24
or

2FvC 1 26

6 Procedure

6.1 Measute the dimensions, n millimetres, of the test pieces
in accordance with 1SO 1923. Make a mimmum of thiee
separate measurements of each dimension. For rigid matenais
in board form, make at least five measurements of the central
area. Calculate the mean values for each dimension and from
these measurements calculate the volumes of the test pieces.

6.2 Weigh each test piece to an accuracy of 0.5 % and
record 1ts mass n grams

7 Expression of results

7.1 The density o, (apparent overall density, apparent core
density or bulk density] of & test fnece, in kilograms per cubic
mgtre, is given by the formula

m 5
- ;‘/ M 1 0
where

m 18 the mass in grams, of the test pece

I s the volurne, i cubic millimatres, of the test piece.

Calculate the mean value of the density from the results for all
test pieces and round it to the nearest 0,1 kg/m3,

NOTE With certain low-density closed-cell materials, for example
those with densities less than 30 kg/m3, buoyancy may be a cause of
error. Aliowance for this factor may be made as follows:

moomg
gy~ = = = 108
v

where

mig1s the mass, in grarns, of displaced air, calculated by muitiplying
the volume, in cubic millimetres, of the test piece by the density, in
grams per cubic millimetre, of air at atmosphernc temperature and
pressure  The density of air at a temperature of 23 °C and a
pressure of 101 325 Pa (/60 mmHg) 15 1,220 > 10- 6 g/mm3; the
density of ar at 27 °C and 101 325 Pais 1,195 5 x 10 -6 g/mm3.

7.2 Calculate the standard deviation (estimated) as follows
and report it to two significant figures:

, )
IYv2 - nx?
-1

7 1

v

where
5 is the estimated standard deviation;
v s the value of a single measurement;
v 1Is the arithmetic mean of the set of measurements;

n is the number of measurements made.

8 Precision

8.1 The values given in this clause were developed from data
obtained using rigid materals only and with test pieces condi-
tioned for 72 h. Their validity for other materials and condition
ing periods has yet to be determined.

8.2 inter- and intra laboratory precision of this test method
can be expected to vary for different materials. Results of 2
five laboratory round robin test programme shewed that, for
certain materials, measured absolute density differences
can he limited to 1,7 % {a1 95 % confidence) within a single
laboratory. Measured absolute density differences between
laboratories can be limited to 2,6 % (at 85 % confidence) for
the same materials.

8.3 The density of an item measured as a whole should agree
to within 4 % with the density measured by cutting five test
pieces trom the whole, for & single laboratory and material,

NOTE - The above daia are based apon results from a round-robits
test programme between five (aboratories in the USA and reportad i
ASTM Research Report RR: D-20 1105 o} the American Society for
Tesung and Matenale The most vanatle matenal included in the
icund robin teuts showed measdred ahsoiute differencas in density of
8 ¥ within a iaboratary and 15 2, herween laborsicries {at ¥5 % con-
fidence),



9 Test report

The test report shall include the following information:

a) a reference to this International Standard;
b} & complete identification of the material tested;

¢} the temperature and humidity at which the test pieces
were conditioned;

d) the presence or absence of surface skins and if skins
were removed for testing;

¢} the presence of densification, striations or other defects
of the test pieces,

IS 11239 (Part 2) : 2009
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f} the individual test results, stating details of test piece
shape, test piece dimensions and the locations from which
they were taken;

gl the mean value of the density (apparent overali density,
apparent core density or bulk density) and the standard
deviation;

h} whether any allowance was made for buoyancy and, if
50, the size of the correction and details of the temperature,
pressure and relative humidity of the ambient air during the
test;

1} any deviation from the procedure specified in this Inter
national Standard.

fad
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Thermal insulation Sectional Committee, CHD 27

NATIONAL FOREWORD

This Indian Standard (Part 2) (First Revision) which is identical with 1SO 845 : 1988 'Cellular plastics and
rubbers — Determination of apparent {(bulk) density’ issued by the International Crganization for
Standardization (ISO) was adopted by the Bureau of Indian Standards on the recormmendation of the Thermal
Insulation Sectional Committee and approval of the Chemical Division Council.

This standard was oniginally published in 1985. This revision of the standard has been taken up to align it with
ISC 845 : 1988 by adoption under dual numbering system.

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is
particularly drawn to the following:

a) Wherever the words ‘International Standard’ appear referring to this standard, they should be read as
‘Indian Standard’

R

whide i indian Standards,

— s - —_ — -~

Comma (,) has been used as a decimal marker in the Internabonal Standard
the current practice is 1o use a point () as the decimal marker.

~

inthis adopted standard, reference appears to the following International Standard tor which Indian Standard
also exists. The corresponding Indian Standard which is to be substituted in its place is listed below along
with its degree of equivalence for the edition indicated:

international Standard Corresponding indian Standard Degree of Eguivalence
SO 1923 : 1981 Cellular plastics and 15 11239 (Part 1) : 2009 Method of test Identical
rubbers — Determination of linear  for nigid cellular thermal insulation
dimensions materials: Part 1 Dimensions (first
revision)

the preparation of this standard has reviewed the provisions of the

The technical committee responsibie for
s decided that they are acceptable for use in conjunction with this

following International Standards ha

standard:

international Standard Title

IS0 291 .1977 Plastics - Standard atmospheres for conditioning and testing
SO 1382 : 1982 FRubber -—Vocabulary

In reporting the result of a test or analysis made in accordance with this standard, if the final value, cbserved
or calculated. is to be rounded off, it shall be done in accordance with 1S 2 : 1960 ‘Rules for rounding of

numerical values (revised)'.
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