BS 1902 : Section 5.3 : 1990

UDC 666.76.017 : [666.9.046 : 666.9.017 : 5636.413) : 620.1

British Standard Methods of testing

Refractory materials

Part 5. Refractory and thermal properties

Section 5.3 Determination of thermal expansion
(horizontal method to 1100 C) (method 1902-503)

Méthodes d’essai des matériaux réfractaires

Partie 5. Propriétés réfractaires et propriétés thermiques

Section 5.4 Détermination de la dilatation thermique {méthode horizontale
jusqu’a 1100 ° C) (Méthode 1902-503)

Priifung feuerfester Werkstoffe

Teil 5. Feuerfeste und thermische Eigenschaften

Abschnitt 5. Bestimmung der Warmedehnung bei 1100 ° C (Waagerecht-Verfahren:
Nr. 1902-503)

Confirmed
December 2009

o
‘
Lo Xy

b
NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW et
e B 1i1iSH Standards

Full document details: BS 1902-5.3:1990


http://www.avadocuments.com/doc/bs-1902-5-3-1990
http://www.avadocuments.com/doc/bs-1902-5-3-1990

BS 1902 : Section 5.3 : 1990

Foreword

This Section of BS 1902 : Part 5 has been prepared under
the direction of the Refractory Products Standards Policy
Committee. The method given in this Section supersedes
those given in BS 1902 : Part 1A : Section 10, which will
be deleted by amendment.

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

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.

1 Scope

This Section of BS 1902 : Part 5 describes a method for
determining the thermal expansion of refractory materials.
It is applicable only to products which have been fired to
a temperature equal to or greater than the upper limit of
intended testing.

The maximum temperature for testing is 1100 °C.

NOTE 1. The temperature is restricted because of the material
recommended for the equipment and the absence of water cooling.

NOTE 2. 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 1902-503

3 Definition

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

3.1 thermal expansion. The proportional extension which
occurs when a material is heated.

4 Principle

A test piece is heated at a specified, uniform rate and its
change in length and temperature measured, either con-
tinuously or at regular and frequent intervals during the
heating. The thermal expansion, relative to ambient
temperature, is calculated for the temperature of the test
piece and the results either plotted as a graph or expressed
as a mean coefficient of expansion for a given temperature
range.

5 Apparatus

5.1 General. The apparatus shall consist of a furnace and
the three components given in 5.2 to 5.4, shall be of a size
to accommaodate the test piece (see 6.2), and shall be
capable of being calibrated in accordance with clause 7.

The preferred construction of the apparatus shall be as
given in appendix A. The use of any other material for the
construction shall be reported.
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5.2 Measuring device, for measuring changes in the length
of the test piece, which may be one of the following:

(i) A dial gauge with jewel bearings, with a minimum
range of 5 mm and a scale graduated to 0.002 mm.

(i) A digital displacement indicator, with a minimum
range of 5 mm, reading to an accuracy of 0.002 mm.

{iii) A linear transducer, with a minimum range of
5 mm and linearity of 0.1 % or better, with a millivolt-
meter of suitable range and linearity of 0.1 % or better.

{iv) A linear transducer, for automatic recording, with a
minimum range of 5 mm, linearity of 0.1 % or better,
and an X-Y recorder which has linearity and repeat-
ability better than 0.1 % of full-scale deflection and
variable control of sensitivity on ranges.

If a transducer is used ((iii) or (iv)), its sensitivity {mm/V)
shall be checked using a micrometer each time the apparatus
is calibrated (see clause 7).

5.3 /nstrumentation, for controlling the furnace and
measuring the temperature of the test piece via the thermo-
couple (5.4), consisting of one of the following.

(a) For a manual recording system, a ramp generator/
controller with PID (proportional, integral, derivative
control), with digital temperature display, a range of at
least 1200 °C and an accuracy of temperature measure-
ment of + 0.3 % of full scale.

(b) For an automatic recording system (see figure 1)
a ramp generator/controller as specified in {(a) with
analogue signal output for connection to the X-Y
recorder (item (iv) of 5.2).

5.4 Thermocouple, platinum— 13 % rhodium/platinum in
accordance with BS 4937 : Part 2. The thermocouple is
used as part of the furnace temperature control system and
also as an indicator of the temperature of the test piece.

5.5 Vernier callipers, in accordance with BS 887.

5.6 Reference material, used to obtain the calibration data
to correct the measured change in length of a test piece
(see clause 7).

The correction to be applied is obtained by calibration
using a test piece prepared, preferably, from polycrystalline
alumina, which should contain at least 99.8 % alumina and
have a minimum density of 3.70 g/cm?. The thermal
expansion reference data are given in table 1. The use of
any other reference material shall be reported, together
with the reference data used.

6 Test pieces

6.1 Sampling

The number of items (e.g. bricks) to be tested shall be
determined in accordance with a sampling plan such as
that given in BS 6065.

NOTE. Guidance for the use of BS 6065 is given in BS 1902 :
Section 3.1, and in BS 6434. Any other sampling plan used should

be agreed between the interested parties. Documents
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