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BS EN 993-9 : 1997

National foreword

This British Standard is the English language version of [EN 993-9: 1997. It
supersedes : Section 4.10 : 1990, which is withdrawn.

The UK participation in its preparation was entrusted by Technical Committee
RPI/1, Refractory products and materials, to Subcommittee RPI/1/1, Sampling and
physical testing of refractory materials, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests informed;

— monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled ‘International Standards Correspondence Index’, or using the ‘Find’
facility of the BSI Standards Electronic Catalogue.

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

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 10, an inside back cover and a back cover.

This British Standard, having Amendments issued since publication
been prepared under the
direction of the Sector Board for Amd. No. Date Text affected

Materials and Chemicals, was
published under the authority of
the Standards Board and comes
into effect on 15 September 1997
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English version

Methods of test for dense shaped refractory products —
Part 9: Determination of creep in compression

Méthodes d’essai pour produits réfractaires Priifverfahren fiir dichte geformte feuerfeste
faconnés denses — Erzeugnisse —

Partie 9: Détermination du fluage a la compression  Teil 9: Bestimmung des Druckfleif3verhaltens

This European Standard was approved by CEN on 1997-04-21. CEN members are
bound to comply with the CEN/CENELEC Internal Regulations which stipulate the
conditions for giving this European Standard the status of a national standard
without any alteration.

Up-to-date lists and bibliographical references concerning such national standards
may be obtained on application to the Central Secretariat or to any CEN member.

This European Standard exists in three official versions (English, French, German).
A version in any other language made by translation under the responsibility of a
CEN member into its own language and notified to the Central Secretariat has the
same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Czech
Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and
United Kingdom.
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Foreword Contents
This European Standard has been prepared by Page
Technical Committee CEN/TC 187, Refractory products F d 9
and materials, the secretariat of which is held by BSI. orewor
This European Standard shall be given the status of a 1 Scope 3
national standard, either by publication of an identical 2 Normative references 3
text or by endorsement, at the latest by 3 Definiti 3
November 1997, and conflicting national standards e. ) ons
shall be withdrawn at the latest by November 1997. 4  Principle 3
Reproducibility and repeatability data are not available 5 Apparatus 3
at present but may be included in a subsequent edition. ¢ Test pieces 4
EN 993 Methods of test for dense shaped refractory 7  Procedure 4
ducts ists of 18 Parts:
PTOGUCES CONSISES © S 8 Calculation of results 5
Part 1: Determination of bulk density, apparent 9 Test report 5
porosity and true porosity Annex A (informative) Measuring device
Part 2: Determination of true density below or above the furnace 10
Part 3: Test methods for carbon-containing
refractories
Part4: Determination of permeability to gases
Part5: Determination of cold crushing strength
Part 6 : Determination of modulus of rupture at
ambient temperature
Part 7: Determination of modulus of rupture at
elevated temperatures
Part 8: Determination of refractoriness-under-load
Part9: Determination of creep in compression
Part 10:  Determination of permanent change in
dimensions on heating
Part 11:  Determination of resistance to thermal
shock (ENV)
Part 12:  Determination of pyrometric cone
equivalent
Part 13:  Specification for pyrometric cones
Part 14: Determination of thermal conductivity (hot
wire, Cross-array)
Part 15:  Determination of thermal conductivity (hot
wire, parallel)
Part 16 :  Determination of resistance to acids
Part 17:  Determination of bulk density of granular
material (mercury method)
Part 18:  Determination of bulk density of granular
material (water method)
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, Iceland, Ireland,
Italy, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.
Documents
Document Sharing Hub
© BSI 1997

Full document details: BS EN 993-9:1997


http://dx.doi.org/10.3403/01138790U
http://www.avadocuments.com/doc/bs-en-993-9-1997
http://www.avadocuments.com/doc/bs-en-993-9-1997

1 Scope

This European Standard specifies a method for
determining creep in compression of dense and
insulating shaped refractory products, creep being the
deformation of a refractory product subjected to a
constant load under isothermal conditions.

NOTE. The apparatus is the same as that used in_the
determination of refractoriness-under-load (see EN 993-§).

2 Normative references

This European Standard incorporates by dated or
undated references, 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.

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

EN 60584-1] : Thermocouples — Part 1. References
tables

EN 6058-2 : Thermocouples — Part 2 : Tolerances

ISO 3599 : Vernier calipers reading to 0,1 mm

and 0,05 mm.

3 Definitions

For the purposes of this European Standard, the
following definition applies.

creep in compression

Isothermal deformation of a compressive stressed
product as a function of time.

4 Principle

A test piece is submitted to a constant load and then
heated under specified conditions to a given
temperature. The deformation of the test piece is
recorded and the percentage change evaluated as a
function of time.

5 Apparatus
5.1 Loading device

5.1.1 General

The loading device shall be capable of applying a load
centred on the common axis of the loading column,
the test piece and the supporting column, and directed
vertically along this axis at all stages of the test. The
loading device consists of the items given in 5.1.2

to 5.1.5.
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A constant compressive load is applied axially to the
test piece in a downward direction from above the test
piece resting directly or indirectly on a fixed base. The
deformation of the test piece is measured by a device
that passes either through the applied load or through
an intermediate base.

The text and figures 1 and 2 show the measuring
device passing through the base but, by interchanging
the bored column and refractory plate with the
unbored column and plate, the measuring device may
pass through the load, as in figure 3.

NOTE. 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 the figures. The
reasons for this are outlined in annex A.

5.1.2 Fixed column, at least 45 mm in overall diameter
and with an axial bore (see 5.1.5).

5.1.3 Moving column, at least 45 mm in overall
diameter.
NOTE. Arrangements can be made for the upper moving column

to be fixed to the furnace, and the combination of furnace and
column then forms the moveable loading device.

5.1.4 Two discs, 5 mm to 10 mm thick, at

least 50,5 mm in diameter and not less than the actual
diameter of the test pieces, which shall be of an
appropriate refractory material compatible with the
material under test.

NOTE. For example, high fired mullite or alumina for
alumino-silicate products, and magnesia or spinel for basic
products.

These discs are placed between the test piece and the
fixed and moving columns. The disc placed between
the test piece and the fixed column shall have a
central bore (see 5.1.5). The ends of the fixed and
moving columns shall be plane and perpendicular on
their axes; the face of each disc shall be plane and
parallel.

If chemical reaction is expected between discs and test
piece, a platinum or platinum/rhodium foil (0,2 mm
thickness) shall be placed between them.

5.1.5 The arrangement of the two columns, the two
discs, the platinum sheet if used, and the test piece is
shown in figure 2, which also shows typical diameters
of the bores in the fixed column and the disc between
then.

5.1.6 The columns and the discs shall be capable of
withstanding the applied load up to the final test
temperature without significant deformation. There
should be no reaction between the discs and the
loading system.

NOTE. The material from which the discs are made should be a
T, value greater than or equal to the temperature of which the
test material has a 75 value (see clause 8), these values being
measured in accordance with 4
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