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Foreword

This Section of BS 1902 : Part 5 has been prepared under
the direction of the Refractory Products Standards Policy
Committee.

This Section covers a new method not previously included
in BS 1902 : Part 1A : 1966 (obsolescent). It is not to be
regarded as an absolute measurement of thermal expansion,
but as a comparative method which compares test pieces
with materials of known expansion, and which is intended
to provide alevel of sufficient data for refractories engineers
involved in the construction of furnaces. The apparatus
may be adapted from that used for the determination of
creep in compression (see BS 1902 : Section 4.10).

NOTE. This Section is to be read in conjunction with BS 1902 :
Section 5.0 ‘Introduction’ and Section 3.1 ‘Guidance on sampling’.
Section 5.0 shows the general arrangement of BS 1902 and lists
the Sections of Part 5.

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

1 Scope

This Section of BS 1902 : Part 5 describes a method for
determining thermal expansion of refractory materials. It is
applicable to shaped products, dense and insulating,
particularly those containing large grains, and to unshaped
products, both fired and unfired. The maximum tempera-
ture for testing is 1600 °C. Tests may be carried out either
in air or in a specified atmosphere.

NOTE. The titles of the publications referred to in this standard
are listed on the inside back cover.

2 Designation

The method described in this Section is referred to by the
following designation.

method 1902-504

3 Definition

For the purposes of this Section of BS 1902 : Part 5,
the following definition applies.

thermal expansion. The proportional extension which
occurs when a refractory material is heated.
NOTE. The large test piece which is used in this method will not

have a uniform temperature during heating or cooling. The true
thermal expansion is therefore not measured (see foreword).

4 Principle

A test piece is heated at a specified rate, in a furnace which
has a means of supporting the test piece vertically in the
hot zone. The change in length is measured during the
heating cycle and where required during the cooling

cycle, by a measuring device such as a transducer.

The measured expansion of the test piece is compared to
that of a calibrated reference material.

5 Apparatus
NOTE. An example of the assembled apparatus is shown in figure 1.
5.1 Test piece support and restraining load

5.1.1 A supporting column, which shall be a hollow
cylinder at least 50 mm in outside diameter and with
an axial bore.

5.1.2 A restraining load, which shall be a cylinder of
approximately the same size as the test piece (see 6.2),
placed above the test piece to use as a restraint against
the pressure exerted by the transducer.

NOTE. A typical load is 0.001 N/mm?.

5.2 Two discs of an appropriate refractory material,
compatible with the material under test. Polycrystalline
alumina, containing a minimum of 99.8 % Al, O3 and
having a minimum density of 3.70 g/cm3 is the preferred
material. Where other materials are used because of
compatibility, the discs shall be calibrated using the
procedure given in 7.2.

The discs, which shall be 10 mm thick and not less than
the diameter of the supporting column, are placed between
the test piece and the supporting column, and between the
test piece and the restraining load. The disc placed between
the test piece and the supporting column shall have a
central bore.

5.3 Furnace, capable of raising the temperature of the
test piece to the final test temperature at the specified
rate (see 8.4) in the required atmosphere. The difference
in temperature between any two points on the surface

of the test piece, measured at the maximum test tempera-
ture, shall not exceed 2 K.

NOTE 1. If these conditions are met, then the maximum tempera-
ture difference encountered during the test will not exceed 0.5 %

of the outside temperature for dense refractories or 0.8 % for
insulating products.

NOTE 2. The furnace design should be such that the whole of the
column assembly can be easily reached, either by movement of the
supporting column, if access into the furnace is restricted, or by
movement of the furnace itself. The assembly should be such

that the test piece and spacing discs stand vertically and co-axial
with the supporting column when unrestrained.

5.4 Measuring device

5.4.1 Outer alumina tube, placed inside the supporting
column to abut against the lower side of the lower disc.
The tube shall be free to move within the supporting
column.

5.4.2 Inner alumina tube, placed inside the outer tube
and passing through the bore of the lower disc and in the
test piece to abut against the lower face of the upper disc.
This tube shall be free to move within the outer tube,

the lower disc and the test piece.

5.4.3 Measuring instrument, of an appropriate type

(e.g. a dial gauge or a length transducer connected to an
automatic recording system) fixed to the end of the outer
alumina tube and contacting the inner alumina tube.

The accuracy of measurements shall be at least 0.01 mm.

5.5 Platinum/platinum-rhodium thermocouples, in accor-
dance with BS 4937, for controlling and measuring the
temperature, and positioned as follows:

(a) the control thermocouple is placed so that its
junction lies between the test piece and the heating
elements;

(b) the measurement thermocouple is placed to pass
through the inner alumina tube (5.4.2), such that its
exposed junction lies at the geometric centre of the
test piece.

5.6 Vernier callipers, complying with BS 887.
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