BS 1902 : Section 4.9: 1985

UDC 666.76.017 :620.173.251.2

British Standard Methods of testing

Refractory materials

Part 4. Properties measured under an applied stress

Section 4.9 Determination of refractoriness-under-load
(rising temperature test: differential method) (method 1902-409)

Méthodes d’essai des matériaux réfractaires

Partie 4. Propriétés mesurées sous charge

Section 4.9 Détermination de la résistance a I’affaissement sous charge a haute température
(essai de montée en température : méthode différentielle) (méthode 1902-409)

Verfahren zur Priifung von feuerfesten Werkstoffen

Teil 4. Messung von Eigenschaften unter Belastung

Abschnitt 4.9 Bestimmung von Feuerbestandigkeit unter Belastung

(Priifung bei ansteigender Temperatur : Differentialverfahren) (Verfahren 1902-409)

D iy

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW et
e B 1i1iSH Standards
Full document details: BS 1902-4-4.9:1985


http://www.avadocuments.com/doc/bs-1902-4-4-9-1985
http://www.avadocuments.com/doc/bs-1902-4-4-9-1985

BS 1902 : Section 4.9 : 1985

Foreword

This Section of BS 1902 : Part 4 has been prepared under
the direction of the Refractory Products Standards
Committee and has been based on international work on
the subject undertaken in ISO/TC 33/SC 2.

In Part 4 of BS 1902 there are two methods of determining
refractoriness-under-load, the first of which, covered by
Part 4 : Section 4.8 is a revised version of the rising
temperature test (dilatometer method) included in section 7
of BS 1902 : Part 1A : 1966. This method has been retained
in order to provide a procedure by which means continuity
with existing technical test result data may be prolonged.
At the next review of Section 4.8 it is envisaged that the
Section will be superseded by the method in this Section.
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 4.0* ‘Introduction’, which shows the general arrangement
of BS 1902 and lists the Sections of Part 4.

O Introduction

Refractoriness is the property of a material that allows it to
withstand high temperature. Refractoriness-under-load is a
measure of the resistance of a material to subsidence when
itis subjected to acompressive load at elevated temperatures.

No one method of test can objectively measure
refractoriness-under-load under all the possible combinations
of the many factors involved, which include the duration of
exposure. In order to have a single standard test method,
certain limitations have to be accepted. The principal of
these are, first, that a constant load is applied, secondly,
that the temperature is increased at a constant rate,

and thirdly, that it is arbitrarily assumed that the value of
refractoriness-under-load at any temperature may be
represented by the difference between the height of the test
piece at that temperature and the maximum value of the
height achieved in the rising temperature of the test.

The description of the method ‘with rising temperature’
follows from the last of these assumptions, and ‘differential’
from the method of measurement of the height.

It follows that the numerical results of the test are not
absolute values of refractoriness-under-load but the test
nevertheless provides a useful method of comparing the
refractoriness-under-load of different materials.

The test apparatus used in this method of test is the same as
that used for the determination of creep in compression,
when measurement is made of the deformation with time
of a test piece subjected to a constant load at a constant
temperature (see BS 1902 : Section 4.10).

1 Scope

This Section of BS 1902 : Part 4 describes a method for
determining the deformation of a refractory material or
product subjected to a constant load under conditions of
progressively rising temperature, or ‘refractoriness-under-
load’ (rising temperature test: differential method).

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

2 Designation

The method of determination of refractoriness-under-load
described in this Section is referred to by the designation:

Method 1902-409
3 Definitions

For the purposes of this Section of BS 1902, the following
definitions apply.

*In preparation.
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3.1 refractoriness. The characteristic property of a material
of withstanding high temperature.

3.2 refractoriness-under-load. A particular measure of the
behaviour of a refractory material subjected to the
combined effects of load, rising temperature and time.

4 Principle

A cylindrical test piece is subjected to a specified constant
compressive load and heated at a specified rate of
temperature increase until a prescribed deformation or
subsidence occurs. The deformation of the test piece is
recorded as the temperature increases, and the temperatures
corresponding to specified proportional degrees of
deformation are determined.

5 Apparatus

5.1 A loading device, consisting of a supporting column
and a loading column by means of which a compressive
load is applied to the test piece, the loading being co-axial
throughout all stages of the test as shown in figures 1 and 2.

The supporting column shall be a hollow cylinder at least
50 mm in overall diameter and with an axial bore.

The loading column shall be a solid cylinder at least 50 mm
in overall diameter. .

NOTE. A constant compressive load is applied in a downward
direction from above on the test piece resting directly or indirectly
on a fixed base. It follows that the deformation of the test piece is
required to be measured by some device that passes either through
the applied load or through an intermediate base. For simplicity the
text in this Section of BS 1902 refers to figures 1 and 2 which show
the measuring device passing through the base, but by interchanging
the column and refractory plate shown in the lower half of figure 1
with the column and plate shown in the upper half of figure 1 it
may be arranged that the measuring device passes through the load.

Although both arrangements are within the scope of this standard it
is preferable that the measuring device should be positioned below
the assembly, as shown in figures 1 and 2. The reasons for this are
outlined in appendix A.

5.2 Two discs, of an appropriate refractory material
compatible with the material under test (e.g. high fired
mullite for alumino-silicate products, and magnesia or
spinel for basic products) which shall be 10 mm thick and
not less in diameter than the diameter of the columns;
these discs are placed between the test piece and the
loading and supporting columns as shown in figures 1 and 2.
NOTE 1. The material from which the discs are made should have
a T, value greater than or equal to the temperature at which the
test material has subsided by 5 %.

The disc placed between the test piece and the supporting
column shall have a central bore.

The arrangement shown in figure 2 shall be used when the
material from which the discs are made has a T 1.0 value less
than the temperature at which the test material has
subsided by 5 %. In the latter arrangement, the outer
alumina tube abuts directly against the test piece.

NOTE 2. The preferred arrangement of the two columns, the two
discs and the test piece is that shown in figure 1.
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