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( First Revision)

This lntemationai 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 overall density is
not applicable.

The following standards contain provisions which, through
referer:ce in this text, constitute provisions of this International
Standai'd. At the time of publication, the editions indicated
were valid. Allstandards are subject to revision, and parties to
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 lEe and ISO
maintain registers of currently valid International Standards.

ISO 291 : 19n, Plastics - Standard atmospheres for con­
ditioning and testing.

lSO 1382 : 1002, Rubber - Vocabulary.

ISO 1923 : 1981, Cellularplasticsandrubbers- Determination
oflinear dimensions.

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

3. 1 apparent ovendl oensity lof a cellular material): The
mass per unit volume of a sample, including all skins formed
during moulding. .

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

11 See ISO 1382.
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3.3 bulk densityll (ofa cellularmaterial): The mass per unit
volume of a material measured under specified conditions and
including both permeable and impermeable voids present in the
material.

Ordinary laboratory apparatus and

4.1 Balance, capable of determining the mass of a test plece
to an accuracy of 0,5 %.

l(l.2 Measuring instruments, in accordance with ISO 1923.

5 Test places

5.1 Dimensions

Each test piece shall 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 least100 cm2• Forsemi-rigid
and flexiblematerials, the volume of a test piece shall be at least
100 cm3•

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 volumeShall
be the same for the test pieces as for the sample.

5.2 I\!umber 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 sample density (see 8.31.
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5.3 Conditioning

5.3 .1 Wait at least 72 h after manufacture before cuttmq from
product samples the test pieces required for measurement pur
poses

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

NOTE With certa in low-density closed -cell materials. for example
those with densiti es less than 30 kll /m3, buoyancy may be a cause of
error . Allowance for th is factor may be made as follows:

If required, this period may be reduced to 48 h or 16 h if ex
perience shows that, 48 h or 16 h after manufacture, the dif­
ference in densitv compared w ith the densuv 72 h after
manufacture is less than 10 %.

I!a

where

111 t f1la )0 loG
t '

5.3 2 The test pieces shall be kept for at lens! 16 h at ambient
conditi ons or 111 a desiccator (dry condruonsr as defi .lt;d below,
This conditioning penod may be part of the 72 h panod follow
inq manufacture,

Ambient conditions in accordance with ISO 291 :

23 " C t 2 "C, 50 '!'o J 5 % relative humidity

or

/I1a IS the mass. In grams, of displaced air, calculated by multiplying
the volume. rn cub ic rnillirnenes, of the test piece by the densnv, rn
yrdms per cubic millimetr e, of air at atmosphenc tempe ratu re and
pressure The density of air at a temperature of 23°C and a
pressure of 101 325 Pa {/60 mmHgl IS 1,220 > 10 - 6 g /mm 3; the
density ot air at 2i "C am! 101 325 Pa is 1,1955 >. 10 -6 g/mm3,

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

27 "C • 2 °C, 65 '70 i 0 % relative humidity

Dry condiuons .

I

\. - 1 /~,2
11

where

n x 2

23 "C ~ 2"'C

or

is the est imated standard deviation:

IS the value of a single measurement;

27 " C 2 'C
r IS the arit hmetic mean of the set of measurements;

n is the number of measur ements made .

6 Procedure

6.1 Measure the dimensrons, In mill imetres, of the test pieces
In accordance with ISO 1923. Ma ke a minim um of u uee
separate measurements of each dimension. For rig id materials
In board form, make at least five measurem ents of the central
area. Calculate the mean values for each dimension and from
these measurements calculate the volumes of the lest pieces.

6.2 Weigh each test p.ece to an cccuracv r,f 0.5 % and
record ItS mass 111 grams

7 Expression of results

7 .1 The density {!" (apparent overall density, apparent core
density or hulk density ) of a test prf!Ce, In Ki lograms per cubic
metre, is giv en by the formula

w here

III IS t r.o mass ill grams, of the test piece

15 the volume. If', cub ic. millim'!trp.~ . of th e test piece .

2

8 Precision

8 .1 The values giv en III this clause Wl::ri: developed from data
obtained using rigid rnatenals only and with test pieces condi­
tioned for 72 h Their validity fOI other materials and condition
mg periods has yet to be determined.

8.2 Inter- and mua laboratory prec ision of this test method
can be expected 1CJ vary fo r different materials. Results of a
five laboratory round rob in test proqramme showed that , for
certa in materiels. measured absolute densrrv differences
can be limited to 1.7 % (at 95 '7., confidence) within a single
laboratory, Measured absolute density differences between
labo ratories can b e Iirruterl to 2,6 0i, (at 95 % confidence) for
the same mater ials.

8.3 The density of a ll hem measured as a whole should agree
to within 4 % wi th the density measured by cutting fiv e test
pieces rrorn thv Whole, fo r a Sf(lgle laboratory and material.

NO r( - The above data are based upon results 110m a round -robm
test proqrarnme between I ,ve raboratorles In the USA and rlJportr;d 111

ASTM Research Report Rk . D-LO i 105 01 the Amencan SociAly itd
Test lnn and Malellals The most volI <1 IJ1 (' matenal mcloded in the
/C.UII O rob in tr: ol S ~110W(, U meas.i red " bSlJIUI"ulf f"renl:H & ill deusitv 01
!l ~ Withi n d j" tJora!<'", and 1& · ~ o l.l "·rw"'(~lllnlJoralorit:~ (at :!5 "" con­
flljpnce).

 



9 Test report

The test report shall Include the fol lowrnq inlorrnation :

a) a refe'ence to th is Internati onal Standard;

b) a complete iden tification of the material tested ;

cl the temperature and humidity at which the test pieces
were conditronsd -

ci J the presence or absence of surfa ce skins and if skms
were remov ed for test ing;

c) the presence of donsification . stria tions 01 othe r defec ts
of the test pieces,

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

g l the mean value of the density (apparent overall densi ty ,
apparent core density or bulk density) and the standard
deviation;

h) w hether any allowance was made fo r buoyancy and , if
so. the size of the correction and detail s of tile temperature,
pressure and relat ive humidity of the ambient air during the
test ;

I) any deviation from the procedure specified in this Inter
national Standard.

:3
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Thermal Insulation Sectional Committee, CHD 27

NATIONAl FOREWORn

This Indian Standard (Part 2) (First Revision) which is Identical with ISO 845 : 1988 'Cellular plastics and
rubbers - Determination of apparent (bulk) density' issued by the International Organization for
Standardization (ISO) was adopted bythe Bureau of Indian Standards on the recommendation of the Thermal
Insulation Sectional Committee and approval of the Chemical Division Council .

Tlus standard was Originally pubhsned In 1985. Irus revrsion at the standard has been taken up to align It with
ISO 845 : 1988 by adoption under dual numbering system.

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

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

b) Comma (,) has been used as a decimal iTIGi(ke( in the International Stand8(U while Iii indian Standards,
the current practice is to use a point (.) as the decimal marker.

In this adopted standard, reference appears to the folluwing International Standard tor which InJian Standard
also exists. The corrosponding Indian Standard which is to be substituted In Its place is listed below along
with Its degree of equivalence for the edition mdicated

International Standard

ISO 1923: 1981 Cellular plastics and
rubbers - Determination at linear
dimensions

Corresponding indian Standard

IS 11239 (Part t) : 2009 Method at test
for ngld cellular thermal insu lation
materials: Part 1 Dimensions iIiret
revIsion)

Degree of Equivalence

Identical

The technical committee responsible tor tile preparation at thrs standard has reviewed the provi sions of the
totlowmo International Standards has decided that they are acceptable tor use in conjunction With tlus
standard :

Internationai Standard

ISO 291 . 1977

ISO 1382: 1982

Title

Plasucs - Standard atmospheres for condr tioninq and tes iln(:j

Rubber -- -Vocabulary

in reporting the result of 8 test or anal ysis made ill accordance with this standard , if the final value, observed
or calculated. is to be rounded off, It shall be (Jane in accordance with IS 2 . 1960 'Hules for rounding off

numerical values (revised)'.

 



Bureau of Indian Standards

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote
harmonious development of the activities of standardization, marking and quality certiflcat lon of
goods and attending to connected matters in the country.

Copyright

BIS has the copyright of all its publications. No part of the these publications may be reproduced in
any form without the prior permission in writing of BIS. Th is does not preclude the free use, in the
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade
designations . Enquiries reiating to copyright be addressed to the Director (Publications), BIS.

Review of Indian Standards

Amendments are issued to standards as the need arises on the basis of comments. Standards are
also reviewed periodically; a standard alongwith amendments is reaff irmed when such review indicates

. that no changes are needed; if the review indicates that changes are needed, it is taken up for revision. ­
Users of Indian Standards should ascertain that they are in possession of the latest amendments or
edition .by referring to the latest issue of 'BIS Catalogue' and 'Standards: Monthly Additions'.

This Indian Standard has been developed from Doc No.: CHD 27 (1532).
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