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BS 1902 : Section 3.8 : 1989

National foreword

This Section of BS 1902 has been prepared under the direction of the Refractory Products Standards Policy Committee.
It supersedes BS 1902 : Section 3.8 : 1981 which is withdrawn. This Section is identical with ISO 5017 : 1988 ‘Dense
shaped refractory products — Determination of bulk density, apparent porosity and true porosity’, published by the
International Organization for Standardization (1SO).

The international standard was prepared by Technical Committee ISO/TC 33, Refractories, with the active participation
of the UK.

Cross-references

International standard Corresponding British Standard

1SO 758:1976 BS 4522 : 1970 Method for the determination of density of liquids at 20 °C
(Technically equivalent)

1SO5016:1986 BS 1902 Methods of testing refractory materials

Section 3.7 : 1989 Determination of bulk density and true porosity of shaped insulating
products (method 1902-307)
(Identical)

1SO 5022:1979 BS 6065 : 1981 Methods for sampling and acceptance testing of shaped refractory products
(1dentical)

The Technical Committee has reviewed the provisions of 1SO 5018, to which reference is made in the text, and has
decided that they are acceptable for use in conjunction with this standard.

A related British Standard for ISO 5018 is BS 1902 ‘Methods of testing refractory materials’ Section 3.4 : 1981
‘Determination of true density (method 1902-304)".

Additional information. The bulk density (only) of dense shaped refractory products may also be calculated from the
measurement of dimensions and mass, by using the method for shaped insulating products given in BS 1902 :
Section 3.7 (see above). Use of this method should be reported (see clause 9).

Compliance with a British Standard does not of itself confer immunity from legal obligations.
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INTERNATIONAL STANDARD

1ISO 5017 : 1988 (E)

Dense shaped refractory products — Determination of
bulk density, apparent porosity and true porosity

1 Scope

This International Standard specifies a method for the deter-
mination of the bulk density, the apparent porosity and the true
porosity of dense shaped refractory products.

2 Normative 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 to
agreements based on this International Standard are encouraged
to investigate the possibility of applying the most recent
editions of the standards listed below. Members of |IEC and ISO
maintain registers of currently valid International Standards.

ISO 758 : 1976, Liquid chemical products for industrial use —
Determination of density at 20 °C.

ISO 5016 : 1986, Shaped insulating refractory products —
Determination of bulk density and true porosity.

ISO 5018 : 1983, Refractory materials — Determination of true
density.

ISO 5022 : 1979, Shaped refractory products — Sampling and
acceptance testing.

3 Definitions

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

3.1 bulk density, g,: The ratio of the mass of the dry
material of a porous body to its bulk volume, expressed in
grams per cubic centimetre or in kilograms per cubic metre.

3.2 bulk volume, V,: The sum of the volumes of the solid
material, the open pores and the closed pores in a porous
body. "

3.3 true density, o: The ratio of the mass of the material of a
porous body to its true volume.

3.4 true volume: The volume of the solid material in a
porous body.

3.5 open pores: Those pores that are penetrated by the im-
mersion liquid in the test described.

NOTE — These pores are, in principle, all those that are connected
with the atmosphere, either directly or via one another. Here also the
roughness of the surface imposes a limit to the accuracy of the defini-
tion of the volume of the open pores.

3.6 closed pores: Those pores that are not penetrated by
the immersion liquid in the test described.

3.7 apparent porosity n,: The ratio of the total volume of
the open pores in a porous body to its bulk volume, expressed
as a percentage of the bulk volume.

3.8 closed porosity n;: The ratio of the total volume of the
closed pores in a porous body to its bulk volume, expressed as
a percentage of the bulk volume.

3.9 true porosity n;: The ratio of the total volume of the
open and closed pores to the bulk volume of the material, ex-
pressed as a percentage.

NOTE — Consequently, the true porosity is the sum of the apparent
porosity and the closed porosity.

3.10 dense shaped refractory product: A product having
a true porosity of less than 45 % (V/ V).

4 Principle

4.1 The following are determined by weighing : the mass of a
dry test piece, then its apparent mass when immersed in a
liquid with which it has been impregnated under vacuum, and
then its mass in air while still soaked with the liquid.

From these values and from the true density of the material
(determined by the method specified in ISO 5018), its bulk den-
sity, apparent porosity and true porosity are determined by
calculation.

1) The roughness of the surface limits the accuracy of definition of the bulk volume and, in consequence, of the bulk density. Also, the notion of
bulk density becomes less precise when the volume of the sample diminishes below certain limits or when its texture (size of pores and grains) is too

coarse.
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