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Foreword

This document (EN 1402-6:2003) has been prepared by Technical Committee CEN/TC 187 "Refractory products
and materials", the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by April 2004, and conflicting national standards shall be withdrawn at the latest by
April 2004.

This document supersedes ENV 1402-6:1998.

EN 1402 “Unshaped refractory products“ consists of eight parts:

 Part 1: Introduction and classification

 Part 2: Sampling for testing

 Part 3: Characterization as received

 Part 4: Determination of consistency of castables

 Part 5: Preparation and treatment of test pieces

 Part 6: Measurement of physical properties

 Part 7: Tests on pre-formed shapes

 Part 8: Determination of complementary properties

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,
Slovakia, Spain, Sweden, Switzerland and the United Kingdom.
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1 Scope

 This part of this European Standard specifies methods for the determination of properties of unshaped materials
from test pieces prepared and stored according to EN 1402-5.

 The methods are applicable to dense and insulating castables and to ramming materials (including plastics) as
defined in EN 1402-1 before and after firing.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text, and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

 EN 993-1, Methods of test for dense shaped refractory products - Part 1: Determination of bulk density, apparent
porosity and true porosity.

 EN 993-2, Methods of test for dense shaped refractory products - Part 2: Determination of true density.

 EN 993-5, Methods of test for dense shaped refractory products - Part 5: Determination of cold crushing strength.

 EN 993-6, Methods of test for dense shaped refractory products - Part 6: Determination of modulus of rupture at
ambient temperature.

 EN 993-7, Methods of test for dense shaped refractory products - Part 7: Determination of modulus of rupture at
elevated temperatures.

 EN 993-8, Methods of test for dense shaped refractory products - Part 8: Determination of refractoriness-under-
load.

 EN 993-9, Methods of test for dense shaped refractory products - Part 9: Determination of creep in compression.

 EN 1094-5, Insulating refractory products - Part 5: Determination of cold crushing strength.

 EN 1402-5, Unshaped refractory products - Part 5: Preparation and treatment of test pieces.

3 Determination of geometric bulk density

3.1 Principle

 This determination is carried out according to a geometric method. It can be applied to green, dried or fired test
pieces. The condition of the test pieces shall be stated in the test report.

3.2 Test pieces

 The test piece shape shall be one of the following:

 shape A: Length: 230 mm; width: 114 mm; thickness: 64 mm, or

 shape B: Length: 230 mm; width: 64 mm; thickness: 54 mm, or

 shape C: Length: 230 mm; width: 64 mm; thickness: 64 mm

SIST EN 1402-6:2004

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 1402-6:2004
https://standards.iteh.ai/catalog/standards/sist/bfded1c9-067c-457d-8d14-

94eb575527c9/sist-en-1402-6-2004



EN 1402-6:2003 (E)

6

 The test pieces shall be prepared and stored according to the relevant sections of EN 1402-5.

NOTE For basic castables and ramming materials, as an alternative to these shapes, cylindrical test pieces, of diameter
50 mm ± 1 mm and height 50 mm ± 1 mm can be used.

 Three test pieces produced at the same time shall be tested.

3.3 Apparatus

3.3.1 Balance,  capable of measuring mass to the accuracy specified in 3.4.1.

3.3.2 Callipers,  capable of measuring to the accuracy specified in 3.4.2.

3.4 Procedure

3.4.1 Determination of the mass m of the test piece

 For the test pieces of shape A, B and C, determine the mass to the nearest 1 g.

 For 50 mm cylinders, measure the mass to an accuracy of ± 0,1 g.

3.4.2 Determination of the volume, V, of the test piece

 Determine the volume of the test piece by carrying out four measurements of each dimension along the centre line
of each face:

 for rectangular test pieces, on length, width and thickness;

 for cylindrical test pieces, on height and diameter.

 All measurements shall be made to an accuracy of ± 0,1 mm.

3.4.3 Calculation of geometric bulk density, ρρg

 The geometric bulk density is given by:

g  =  m
V

ρ (1)

 where

 m is the mass of the test piece in grams;

 V is the volume of the test piece obtained by calculation using the mean dimensions given in cubic
centimetres.

3.5 Calculation and expression of test results

 Calculate the geometric bulk density either in g/cm³ to the nearest 0,01 g/cm³, or in kg/m³ to three significant
figures.

 Report the test result as the mean of all determinations, including the mean value and all individual results in the
test report.
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4 Determination of density and porosity

4.1 Principle

 This determination is applied to fired test pieces.

4.2 Test pieces

 The test pieces shall be shapes A, B or C, prepared, stored and fired according to the relevant sections of
EN 1402-5 (see 3.2).

NOTE For basic castables and ramming materials, cylindrical test pieces can be used as an alternative to shapes A, B or C
(see 3.2).

4.3 Procedure

4.3.1 Determination of bulk density

4.3.1.1 Dense materials

Determine the bulk density, the apparent porosity and calculate the total porosity in accordance with EN 993-1.

NOTE In the presence of glazing, the firing skin should be removed.

4.3.1.2 Insulating materials

Determine the bulk density in accordance with clause 4 since it is not possible to use the water absorption method
with these materials.

4.3.2 Determination of true density

 Determine the true density in accordance with EN 993-2, using a liquid which will not react with the material.

4.4 Calculation

 The individual values and the mean value of the properties shall be given as test results.

 Calculate the bulk density and the true density in g/cm³ to the nearest 0,01 g/cm³, or in kg/m³ to three significant
figures.

 Calculate and report the open and total porosity in %, rounded to the nearest 0,1 %.

5 Determination of cold modulus of rupture

5.1 Principle

 This determination is applied to dried or fired test pieces (shapes A, B or C).

5.2 Test pieces

 Use test pieces as specified in 3.2 and with the following tolerances:

 width and height ± 0,5 mm;

 parallelism of cross-section sides ± 0,2 mm;
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