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UDC 666.76.017 : 620.173.251.1

British Standard Methods of testing
Refractory materials

Part 4. Properties measured under an applied stress

Section 4.1 Determination of the cold crushing strength of
shaped insulating refractory products (method 1902-401)

Méthodes d’essai des matériaux refractaires
Partie 4. Propriétés mesurées sous charge

Section 4.1 Détermination de la résistance & |'écrasement a froid
des produits réfractaires isolants fagonnés (méthode 1902-401)

Verfahren zur Priifung von feuerfestem Material
Teil 4. Messung von Eigenschaften unter Belastung

Abschnitt 4.1 Bestimmung der Kaltbruchfestigkeit von geformten,

feuerfesten Isolierprodukten (Verfahren 1902-401)

NOTE. This Section is to be read in conjunction with BS 1902 : Section 4.0* ‘Introduction’ and BS 1902 : Section 3.1 ‘Guidance on
sampling’. Section 4.0 shows the general arrangement of BS 1902 and lists the Sections of Part 4.

Foreword

This Section of BS 1902 : Part 4 has been prepared under
the direction of the Refractory Products Standards
Committee. It is technically equivalent to a proposal being
processed towards publication as an International Standard

by the International Organization for Standardization
(1SO).

This Section supersedes clause 8 of BS 2973 :
will be deleted by amendment.

1961 which

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

1. Scope

This Section of BS 1902 : Part 4 describes a method of
determining the cold crushing strength of shaped insulating
refractory products.t

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

2. Designation

The method for the determination of cold crushing strength
described in this Section is referred to by the following
designation:

Method 1902-401

*In course of preparation.

3. Definition

For the purposes of this Section of BS 1902 the following
definition applies.

cold crushing strength. The ultimate load per unit area, at
room temperature, that a refractory will withstand before
it is crushed#.

4. Principle

At ambient temperature, a test piece of specified dimensions
is subjected in a compression testing machine to a load
increasing at a specified rate until either the test piece
collapses or its height is reduced to 90 % of its original
value. The cold crushing strength is calculated from the
maximum force recorded and the dimensions of the test
piece.

5. Apparatus

5.1 Mechanical or hydraulic crushing strength machine,
that will enable the load to be increased progressively and
smoothly, and with a system of measurement that will
enable the force exerted on the test piece to be known
within * 2 %. The range of the machine shall be such that
the maximum force exerted in the test is greater than 10 %
of the maximum force of which the machine is capable.
One of the platens of the machine shall be mounted on a
spherical seating that will compensate for any small error
of parallelism between the face of the test piece and the
platen. The platens of the machine shall be ground and the
lower one shall be marked so as to facilitate placing the
test piece at its centre.

tShaped insulating products are those with a true porosity not less than 45 %.

+This definition is taken from BS 3446, omitting the specific temperature (0 °C) given in that standard.
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5.2 Measuring devices, e.g. a micrometer, to measure the
deformation of the test piece, and equipment to measure
the size of each test piece and to verify its geometrical
form.

6. Test pieces

6.1 The number of items (i.e. bricks or blocks) to be tested
shall be determined in accordance with BS 6065 or another
agreed sampling plan.

6.2 One test piece shall be taken from each brick or block
of standard size.

NOTE. The number to be taken from larger blocks (which detail is
outside the scope of this British Standard) is a matter for agreement
between the parties concerned in the test. To facilitate further
statistical evaluation the same number of test pieces should be taken
from each block.

6.3 Each test piece shall be nominally the size of half a
standard brick, i.e.:

114 mm x 114 mm x 76 mm
or
114 mm x 114 mm x 64 mm

6.4 In the case of special shapes, the test pieces shall be
cut, while in a dry condition, to one of the sizes specified
in6.3.

NOTE. If possible, the test report should indicate the relationship
of the direction of loading to the direction of pressing during
manufacture.

6.5 The load-bearing faces of each test piece shall be flat
within a tolerance of 0.25 mm. This condition shall be
checked across both diagonals of each load-bearing face
with a steel rule and a 0.25 mm feeler gauge.

6.6 The load-bearing faces of each test piece shall be
parallel within a tolerance of 1 mm. This condition shall be
checked by making four measurements of the height of the
test piece, one at the centre of each of its four sides; the
measurements shall not differ among themselves by more
than T mm.

6.7 The axis of each test piece shall be perpendicular to its
base within a tolerance of 1 mm. This condition shall be
checked by placing the test piece on a surface table or
surface plate and presenting a set square to the centre of
each of its four sides; any gap between the set square and
the side of the test piece shall not exceed 1 mm.

7. Procedure

7.1 Measure the length and breadth of each load-bearing
face of the test piece, and its height at the centre of each of
its four sides, in each case to the nearest 0.5 mm.

7.2 Dry the test piece inanovenat 1105 °C to constant
mass, cooling it each time away from moisture.

7.3 Place the test piece on one of its larger faces

(114 mm x 114 mm) in the centre of the lower platen of
the testing machine. No packing material is used between
the test piece and the platens. Mount the measuring
instrument (see 5.2) on the lower platen to measure the
deformation occurring in the test piece.

7.4 Gradually and continuously increase the load at such a
rate that:
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(a) if the expected cold crushing strength is ess than

10 N/mm? the rate of increase of stress in the test piece
is 0.05 Nemm™2-s™! + 10 %;

(b) if the expected cold crushing strength is equal to or
greater than 10 N/mm? the rate of increase of stress in
the test piece is 0.2 N*mm™2+s ! + 10 %.

7.5 Continue increasing the load at the rate given in 7.4
until either the test piece collapses (fails to support the
load) or its height is reduced to 90 % of its original height.
Record the maximum load indicated during the test.

8. Calculation of results
8.1 Calculate the cold crushing strength (in N/mm?) from
the expression:
Fmax
axb
where

Fmax is the maximum load indicated during the test
(in N);

a is the mean of the four measurements of the length
of the test piece (in mm);

b is the mean of the four measurements of the
breadth of the test piece (in mm).
8.2 The cold crushing strength (in N/mm?) shall be expressed
to the nearest 0.1 N/mm?.

NOTE. The Sl unit for crushing strength is N/m?, but the unit
N/mm? has been chosen for practical reasons.

9. Test report
The test report shall include the following:
(a) the name of the testing establishment;
(b) the date of the test;
(c) a reference to this method of test, i.e. ‘Determined in
accordance with method 1902-401’;
(d) the bricks or shapes tested {manufacturer, size,
quality, etc.);
(e) the number of items tested (see 6.1);

(f) the number of test pieces cut from each item, if more
than one (see 6.2);

(g) the size of the test pieces (see 6.3);
(h) where possible, the relationship between the

direction of loading and the direction of pressing during
manufacture (see, for example, 6.4);

(i) the rate of stress increase (see 7.4);
(j) whether the test was terminated by the collapse of

the test piece or on the deformation reaching 10 %
(see 7.5);

(k) the individual value of the crushing strength (see 8.1)

for each test piece and, if appropriate (see 6.2), the
mean for each item tested.

NOTE. The individual values are used in the determination of the
mean, and the mean value in further statistical assessment, e.g. in
accordance with BS 6065.
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