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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been

establishe
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task of technical committees is to prepare International Standards. Draft International Standa
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Introduction

This Technical Report is the first step to providing a set of International Standards and regional and national
standards relating to the testing of unshaped refractory materials in a convenient framework for easy access

and use.

The intention is to draw on the best practice used worldwide considering the standards availableni
Americas and Europe.

These test methods can be used for quality control purposes at point of manufacture or réception b
induding testing to confirm published data or installed material from site.

It is intended that quality control at reception and final control of the lining beyconsidered as tw
isspes.

The control at reception, sampling and test piece preparation are generalty done with greater acq
cle@n equipment in carefully controlled conditions.

Properties are unavoidably influenced in site installations as a resultof the equipment type, climatic

an
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1, often, by specific site factors (target date for completion, job' site access).

mpling and test pieces prepared in industrial site conditions are, therefore, subject to a greater

vaffiance due to the previously mentioned factors.

Unshaped refractory products used in industrial linings are not fired in kilns before installation, su
sulbsequent sample appraisal can be more complex due to the induced temperature gradients i
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ples after placement or commissioning.
ciency of the mixing process, mixer type, power or degree of filling, independently of the te
bsen.
b single most determining step in unshaped testing is test piece preparation.

s can be true even_when the instructions given by the manufacturer are used in conjunctig
ected standard.

b comments_given in each section are to provide objective information to compare standards ¢
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M different-origins. Because of the extreme importance of test piece preparation, it is intended that unity of
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Guidance on standards available for preparation and testing of
monolithic, unshaped refractory products
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Scope
s Technical Report gives guidance on the International Standards and regional and’national
ch apply to the testing of unshaped refractory materials, including, but not limited)to; samplin
aining test specimens or pieces and physical testing.

b parties involved in selecting the standard to be used should agree in. advance on the s
ndards to be used and their applicability to the information to be generated\by the standard.

b listing of standards by their title and scope in this Technical Report does not imply the corr

se standards or their fitness of purpose. The listing was determined based on the title and
vided by the originating standards body.

Terms and definitions

'ms and definitions for the preparation and testing of unshaped refractory products should
cordance with those given in the standards listed;in Table 1.

Table 1 — Standards giving terms and definitions

standards
y, forming,

fandard or

ectness of
scope as

e used in

St

Pyblisher International Standard, regional or national standard | Comment
ISP ISO 836:20041, ‘Terminology for refractories
Infernational

Ornganization for

Scope: This International Standard describes terms used
in International Standards dealing with refractory
materials and products and assists in the understanding
ofithe terms and the standards themselves. The
descriptions are those generally understood with the
refractories industry and should not be taken as absolute

hndardization

fo

definitions.
CHEN EN 1402-1:2003, Unshaped refractory products —
Edropean €ommittee | Part 1: Introduction and classification

Stagerdization Scope: This part of this European Standard defines

terms relating to unshaped refractory products and

establishes the classification for the various types of
products. Raw materials and crushed or granulated
refractory materials which do not contain any binder are
excluded.
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Table 1 (continued)

Publisher

International Standard, regional or national standard

Comment

ASTM International

C71, Standard Terminology Relating to Refractories

Scope: This terminology covers terms particularly related
to refractories and encompasses raw materials,
manufacture, finished products, applications, and testing
procedures.

When any of the definitions in this
terminology are quoted or published
out of context, editorially insert the
limiting phrase “in refractories” after
the dash following the term to
properly limit the field of application
of the term and definition.

Ca0t-Starmdara-Classificationof Afarmna ama Afarmina-
Silicate Castable Refractories

Scope: This classification covers alumina and alumina-
silicate castable refractories that, when tempered with
water, will develop structural strength by chemical
action.

Ime values stdted In mcn-pouna_u its
are to be regarded as standard.\Thie
values given in parentheses(are
mathematical conversions'to, S| units
that are provided for information only
and are not considered!standard.

Standards JAustralia

AS 2780-2003, Refractories and refractory materials —
Glossary of terms

3 Classification

Unshaped|refractory products should be classified in accordance with.the standards listed in Table 2.

Table 2 — Classificationstandards

Publisher

International Standard, regional or national standard

Comment

ISO
Internationf
Organizatign for
Standardizption

ISO 1927-1, Unshaped refractory materials — Part 1:
Introduction and classification

Scope: This part of ISO 1927 defines terms relating to
unshaped refractory products and establishes the
classification for the various types of products.

It does not apply to.raw materials and crushed or
granulated refractery materials which do not contain any
binder.

CEN
European Committee
for Standardization

EN 14021472003, Unshaped refractory products — Part 1:
Introduction and classification

Scoepe: This part of this European Standard defines terms
relating to unshaped refractory products and establishes
the classification for the various types of products. Raw
materials and crushed or granulated refractory materials
which do not contain any binder are excluded.
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Publisher

International Standard, regional or national standard

Comment

ASTM International

C401, Standard Classification of Alumina and Alumina-
Silicate Castable Refractories

Scope: This classification covers alumina and alumina-
silicate castable refractories that, when tempered with
water, will develop structural strength by chemical action.

The values stated in inch

units are to be regarded as
standard. The values given in
parentheses are mathematical
conversions to Sl units that are
provided for information only and
are not considered standard.

-pound

C673-97, StarnaraClassification of Firectay and High-
Alumina Plastic Refractories and Ramming Mixes

Scope: This classification covers fireclay and high-alumina
plastic refractories and ramming mixes that can be
pounded or rammed into place to form a monolithic
structure. The terms “plastic” and “ramming mix” are
generally intended to describe the workability of the
material. In this regard, plastics are considered to be
materials having a workability index of more than 15 % in
accordance with Test Method C181, while ramming mixes
generally have less than 15 % workability by the same
procedure.

4 | Sampling

Sampling and sample preparation of unshaped refractory products should be carried out in accor

thg standards listed in Table 3.

Table 3 — Standards giving procedures and sampling and sample preparation

Hance with

Ornganization for
Standardization

scheme

ScopeThis part of ISO 8656 specifies methods and
conditions of sampling for raw materials and prepared
unshaped refractory products, in order to indicate the
mean values of a consignment and the interval of
sampling.

It does not apply to products in the form of large static
quantities or cargoes from which reliable samples cannot
be taken.

The type of sampling equipment, and the preparation and

unshaped products, for €
mouldables.

Pyblisher International Standard, regional or national standard Comment
ISP ISO 8656-1:1988; Refractory products — Sampling of raw | Difficulties can be encountered
Infernational materials and-unshaped products — Part 1: Sampling when sampling certain types of

xample

reduction-of the cnmplnc, which-should not alter the

properties to be tested, are to be agreed between the
interested parties.

CEN
European Committee
for Standardization

EN 1402-2:2003, Unshaped refractory products — Part 2:
Sampling for testing

Scope: This part of this European Standard gives guidance
on the sampling of unshaped refractory materials for the
purpose of inspection and testing for quality and general
information on the reduction and treatment of samples
prior to testing.

It covers all materials formulated as unshaped refractory
materials.

© 1SO 2010 — All rights reserved
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Table 3 (continued)

Publisher

International Standard, regional or national standard

Comment

ASTM International

C862, Standard Practice for Preparing Refractory Concrete
Specimens by Casting

Scope: This practice covers the mixing, casting and curing
of monolithic refractory concrete specimens for use in
further testing. It does not apply to monolithic castable
refractories intended primarily for gunning applications.

The values given in inch-pound
units are to be regarded as the
standard. The values given in
parentheses are for information
only.

Various specimen sizes are

required for specific test methods.

Refertothesetestmethodsto—
determine the size and number. of
specimens which will be required
from the sample.

Standardizption

GB/T 17617-2004, Refractory products — Sampling of raw

Administration of materials and unshaped products

China Scope: This standard specifies definition, method and
conditions of sampling for raw materials and unshaped
refractory products.

Standards JAustralia AS 2497, Sampling procedures for acceptance testing of

shaped refractory products

AS 4433.2, Guide to the sampling of particulate
materials — Part 2: Preparation of samples

5 Formation of test specimens/pieces

5.1 Casting
Formation|of test specimens/pieces by casting should be carried out in accordance with the standards listed in
Table 4.

Tahle 4 — Standards giving procedures for formation of test specimens/pieces by casting
Publisher International Standard, regional or national standard Comment
CEN EN 1402-5:2003, Unshaped refractory products — Part 5:
European Committee | Preparation and treatment of test pieces

for Standaidization

Scope: This part of this European Standard specifies
methods for the preparation and treatment (curing, drying
and firing) of test pieces from unshaped refractory
materials. The dimensions of the test pieces are specified.

The methods are applicable to dense and insulating
castables and to ramming materials with the four types of

chemical compositions defined in EN 1402-1.

The dimensions of the test pieces are stated and the
preparation of the mixture, compaction methods, storage
and post-treatment of the test pieces are described.

© 1SO 2010 — All rights reserved
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Publisher

International Standard, regional or national standard

Comment

ASTM International

C860, Standard Practice for Determining the Consistency
of Refractory Castable Using the Ball-In-Hand Test

Scope: The amount of water used in a castable has a
significant influence on its performance. This practice
covers the procedures for determining the consistency of a
castable using the ball-in-hand test.

This standard does not purport to
address all of the safety concerns, if
any, associated with its use. It is the
responsibility of the user of this
standard to establish appropriate
safety and health practices and
determine the applicability of
regulatory limitations prior to use.

This practice applies to regular weight castable refractories
and insulating castable refractories which are described in
Classification C401. It also applies to such castables
containing metal fibres.

(See 6.2.3 for a specific safety
warning.)

C862, Standard Practice for Preparing Refractory Concrete
Specimens by Casting

Scope: This practice covers the mixing, casting and curing
of monolithic refractory concrete specimens for use in
further testing. It does not apply to monolithic castable
refractories intended primarily for gunning applications.

The values given in inch-pound units are to be regarded as
the standard. The values given in parentheses are for
information only.

Various specimen sizes are required for spegific test
methods. Refer to these test methods to determine the size
and number of specimens which will be tequired from the
sample.

This standard does not purport to
address all/ofthe safety ¢oncerns, if
any, associated with its yse. It is the
respansibility of the user [of this
standard to establish apgropriate
safety and health practices and
determine the applicabilify of
regulatory limitations pridr to use.

C974, Standard Practice for Preparing Test Specimens
from Basic Refractory CastablesRroducts by Casting

Scope: This practice covers™a procedure for preparing test
specimens from a basicxefractory castable by casting
prepared material in almold. Specimens prepared in
accordance with thisprocedure are intended for use in
ASTM test methods.

This standard does not purport to
address all of the safety problems,
if any, associated with itd use. It is
the responsibility of the user of this
standard to establish apgropriate
safety and health practiceés and
determine the applicabilify of
regulatory limitations pridgr to use.

C1445, Standard Test Method for Measuring Consistency
of Castable Refractory Using a Flow Table

Scope: This test method covers the procedure for
determining the consistency of castable refractory mixes by
the flow table method.

This test method applies to regular weight castable
refractories, insulating castable refractories, and castable
refractories that require heavy vibration for forming, which
are described in Classification C401. They also apply to
such castables containing metal fibres.

The values stated in inch-pound units are to be regarded

This standard does not purport to
address all of the safety ¢oncerns, if
any, associated with its yse. It is the
responsibility of the user [of this
standard to establish apgropriate
safety and health practicgés and
determine the applicabilify of
regulatory limitations pridr to use.

as standard. The values given in parentheses are
mathematical conversions to Sl units that are provided for
information only and are not considered standard.

C1446, Standard Test Method for Measuring Consistency
of Self-Flowing Castable Refractories

Scope: This test method covers the determination of the
consistency (degree of self-flow) and working time of self-
flowing castable refractories.

The values stated in inch-pound units are to be regarded
as the standard. The values given in parentheses are for
information only.

This standard does not purport to
address all of the safety concerns, if
any, associated with its use. It is the
responsibility of the user of this
standard to establish appropriate
safety and health practices and to
determine the applicability of
regulatory limitations prior to use.
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Table 4 (continued)

Publisher

International Standard, regional or national standard

Comment

Standardization
Administration of
China

YB/T 5202-1:2003, Preparation of specimen for unshaped
refractories — Part 1: Refractory castables

Standards Australia

AS 1774.4.1, Refractories and refractory materials —
Preparation of test pieces — By casting

Applies to dense, medium weight and lightweight castables

containing either hydraulic cements or other binders |t
applies to conventional and low-cement castables and any
other type of refractory castable that can be installed by a
casting process.

A method for measuring the consistency of unshaped
castable refractories is given in Appendix A.

Castable refractory samples are mixed with water or other
specified liquids until a specified consistency is achieved.
They are then consolidated in a mould and allowed to cure
and dry under defined conditions prior to testing.

AS 1774.4.1-Appendix A, Methods for measuring
consistency of unshaped castable refractories

Describes procedures for measuring the consistency of
castable mixes by determining a tap flow, vibration-flow’'or
self-flow value.

Tap flow method: a castable sample, mixed with a
measured amount of liquid (usually water) andumoulded to
shape, is placed on a metal surface whichiis'then raised
and dropped through a known height a given number of
times. The resulting average increaseg,in the diameter of
the base of the sample is then measured and the value
(i.e. tap flow value) used as a measure of consistency.

Vibration-flow method: a castable sample, mixed with a
measured amount of liquid {usually water) and moulded to
shape, is placed on a,vibration table which is then vibrated
for a prescribed period of time. The resulting average
increase in the diameter of the base of the sample is then
measured and ‘the value (i.e. vibration-flow value) used as
a measure 'of consistency.

Self-flow, method: a castable sample, mixed with a
medsured amount of liquid (usually water) and moulded to
shapé, is placed on a metal surface and allowed to flow
undisturbed for a prescribed period of time. The resulting
average increase in the diameter of the base of the sample
is then measured and the value (i.e. self-flow value) used
as a measure of consistency.

5.2 Gunning

Formation of test specimens/pieces by gunning should be carried out in accordance with the standards listed

in Table 5.
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Table 5 — Standards giving procedures for formation of test specimens/pieces by gunning

Organization for
Standardization

Publisher International Standard, regional or national standard Comment
ISO ISO 20182, Refractory test-piece preparation — Gunning | The values obtained from test
International refractory panels by the pneumatic-nozzle mixing type pieces cut from the panel prepared

guns

Scope: This International Standard describes the
procedure for the preparation of test panels from refractory
materials by gunning through pneumatic-nozzle mixing
type guns at ambient temperatures.

using this method might not
correspond with those obtained
from test pieces of the same
material prepared at a gunning
installation site.

ttdoesmotappty toptastic gunning

mixes, and might not apgly to those
mixes that contain(aggregates that

are susceptible to/hydratfon.

It also does ‘not-apply to ghotcrete-

type mixes!

CEN
EJropean Committee
fonl Standardization

EN ISO 20182, Refractory test-piece preparation —
Gunning refractory panels by the pneumatic-nozzle mixing
type guns

Scope: This International Standard describes the
procedure for the preparation of test panels from refractory
materials by gunning through pneumatic-nozzle mixing-
type guns at ambient temperatures.

ASTM International

C903, Standard Practice for Preparing Refractory Castable
Specimens by Cold Gunning

Scope: This practice covers a procedure for preparing
refractory castable specimens usually ‘containing calcium
aluminate cement with or without.metal fibers by cold
nozzle-mix gunning. Specimens prepared in accordance
with this practice are intended for use in standard ASTM
test methods required forfevaluating gunned materials.

The values stated indneh-pound units are to be regarded
as the standard./The values given in parentheses are
provided for information only.

This standard does not purport to
address all of the safety ¢oncerns, if
any, associated with its yse. It is the
responsibility of the user fof this
standard to establish apgropriate
safety and health practicgs and
determine the applicabilify of
regulatory limitations pridr to use.

C973, Standard Practice for Preparing Test Specimens
from Basic/Refractory Gunning Products by Pressing

Scope: This practice covers a procedure for preparing test
specimens from basic refractory gunning products by
pressing prepared material in a mold. After pressing, test
specimens prepared from dolomitic mixes are subjected to
a prescribed heat treatment. Specimens prepared in
accordance with this procedure are intended for use in
ASTM test methods.

The values stated in inch-pound units are to be regarded
as the standard. The values given in parentheses are for
information only

This standard does not purport to
address all of the safety problems,
if any, associated with itd use. It is
the responsibility of the user of this
standard to establish apgropriate
safety and health practices and
determine the applicability of
regulatory limitations prigr to use.

Standards Australia

AS 1771.4.5, Preparation of test pieces — Gunning
refractories

Describes the procedures for the preparation of test pieces
from refractory materials by dry and wet gunning at
ambient temperatures.

The values obtained from test
pieces prepared using this method
might not correspond with those
obtained from test pieces of the
same material prepared at a
gunning installation site.

This standard does not apply to
plastic gunning mixes.
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5.3 Ramming

Formation of test specimens/pieces by ramming should be carried out in accordance with the standards listed

in Table 6.

Table 6 — Standards giving procedures for formation of test specimens/pieces by ramming

Publisher International Standard, regional or national standard Comment
CEN EN 1402-5:2003, Unshaped refractory products — Part 5: |6.2.2.2 deals with forming test
European I([‘nmmithm: Prn'nnrnﬁnn and treatment of test ‘ninmne pinm:e from Inlneﬁr‘ refractaries
for Standaydization Scope: This part of this European Standard specifies Using a power press.
methods for the preparation and treatment (curing, drying
and firing) of test pieces from unshaped refractory
materials. The dimensions of the test pieces are specified.
The methods are applicable to dense and insulating
castables and to ramming materials with the four types of
chemical compositions defined in EN 1402-1.
The dimensions of the test pieces are stated and the
preparation of the mixture, compaction methods, storage
and post-treatment of the test pieces are described.
ASTM Intefnational C975, Standard Practice for Preparing Test Specimens This standard does not purport to
from Basic Refractory Ramming Products by Pressing address all of the safety concernsj if
. . . any, associated with its use. It is the
Scope: This practice covers a procedure for preparing test responsibility of the user of this
specimens from basic refractory ramming products by standard to establish appropriate
pressing prepared material in a mould. Specimens safety and health practices and
prepared in accordance with this procedure areintended determine the applicability of
for use in ASTM test methods. regulatory limitations prior to use.
The values stated in inch-pound units aréto be regarded
as the standard. The values given in parentheses are for
information only.
C1054, Standard Practice for(Pressing and Drying This standard does not purport to
Refractory Plastic and Ramming Mix Specimens address all of the safety concernsj if
. . . . any, associated with its use. It is the
Scope: This practice eovers the pressing and drying of responsibility of the user of this
chemically and nonchiemically bonded aluminium-silicate standard to establish appropriate
and hlgh-alurlne_lfplgglc and gammlngthmglrefrictotr_y safety and health practices and
(s:%e%mens classified in accordance wi assification determine t_he_ ap_plicabi!ity of
) regulatory limitations prior to use.
The values stated in inch-pound units are to be regarded
as the standard. The values given in parentheses are for
infermation only.
C181, Standard Test Method for Workability Index of This standard does not purport to
Fireclay and High-Alumina Plastic Refractories address all of the safety concernsj if
Scope: This test method covers the determination of the ?:gr;:rfssigﬁ:’?;i?’ ;’r\:léhuliru zfe thlltsls the
workability index of fireclay and high-alumina plastic standard-to-establish-appropriate
refralc(:jto(rjntes tt)y me_asurlnghthe plastlctdzf?rmatlontofa safety and health practices and
moulded test specimen when subjected to impacts. determine the applicability of
regulatory limitations prior to use.
8 © 1SO 2010 — All rights reserved
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Table 6 (continued)

ISO/TR 21828:2010(E)

Publisher

International Standard, regional or national standard

Comment

Standards Australia

AS 1774.4.3, Refractories and refractory materials —
Physical test methods — Preparation of test pieces —
Unshaped refractories on site

It describes the procedure for the preparation of test blocks
on site from all types of unshaped refractory materials.

NOTE The values obt

test pieces prepared using this method

might not correspond with th

obtained from test pieces of the same

material prepared using test
methods.

Where the physical dimensions of

entry to the gunning site

ained from
ose

laboratory

will not

permit samples to be pre
adjacent to this site, the-s
can be adjusted.

There is a growing practi
cored samples/from the g
installed lining. In such c3
curing and drying require

this 'standard are applicable.

bared
ample size

e of taking
ured

ses, the
ments of

AS 1774 .4.4, Refractories and refractory materials —
Physical test methods — Preparation of test pieces —
Mouldable refractories

It describes procedures for laboratory preparation ©f test
pieces from mouldable refractories.

The standard does not apply to mouldable refractories that
are supplied dry.

5.4

Other forming methods, such as pressing

Formation of test specimens/pieces by othier forming methods should be carried out accord
stgndards listed in Table 7.

ng to the

Ornganization for
Standardization

temperature

Table 7 — Standards giving procedures for formation of test specimens/pieces by other njethods
Pyblisher International Standard, regional or national standard Comment
ISP 1SO-1893:2007, Refractory products — Determination of
Infernational refractoriness under load — Differential method with rising

in compression

1ISO 3187:1989, Refractory products — Determination of creep

density

ISO 5018:1983, Refractory materials — Determination of true

density of granular materials (grain density)

ISO 8840:1987, Refractory materials — Determination of bulk

conductivity — Part 1: Hot-wire methods (cross-array and
resistance thermometer)

ISO 8894-1, Refractory materials — Determination of thermal

1ISO 8894-2:1990, Refractory materials — Determination of
thermal conductivity — Part 2: Hot-wire method (parallel)

1ISO 12676:2000, Refractory products — Determination of
resistance to carbon monoxide

impulse excitation of vibration

1ISO 12680-1:2005, Methods of test for refractory products —
Part 1: Determination of dynamic Young's modulus (MOE) by

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=c3416c9461301e1625d2ee9e5c53a6b5

ISO/TR 21828:2010(E)

Table 7 (continued)

Publisher

International Standard, regional or national standard

Comment

ISO 16282, Methods of test for dense shaped refractory
products — Determination of resistance to abrasion at ambient
temperature

EN 1402-5:2003, Unshaped refractory products — Part 5:
Preparation and treatment of test pieces

Scope: This part of this European Standard specifies methods

far the preparation and treatment (curing drying and firing) of
test pieces from unshaped refractory materials. The dimensions
of the test pieces are specified.

The methods are applicable to dense and insulating castables
and to ramming materials with the four types of chemical
compositions defined in EN 1402-1.

The dimensions of the test pieces are stated and the preparation
of the mixture, compaction methods, storage and post-treatment
of the test pieces are described.

Standards JAustralia

AS 1774.4.3, Refractories and refractory materials — Physical
test methods — Preparation of test pieces — Unshaped
refractories on site

Describes the procedure for the preparation of test blocks'on
site from all types of unshaped refractory materials.

NOTE The values obtained
from test pieces prepared using
this method might not correspond
with those obtained from test
pieces of the same material
prepared using test laboratory
methods.

Where the physical
dimensions of entry to the
gunning site will not permit
samples to be prepared
adjacent to this site, the
sample size can be adjustedq.

There is a growing practice pf
taking cored samples from the
cured installed lining. In such
cases, the curing and drying
requirements of this standand
are applicable.

AS 1774 .4 4..Refractories and refractory materials — Physical
test methods~— Preparation of test pieces — Mouldable
refractories

Describes procedures for laboratory preparation of test pieces
frem mouldable refractories.

The standard does not apply to mouldable refractories that are
supplied dry.

6 Drying and/or treatment of prepared specimens/pieces

Drying and/or treatment of prepared specimens/pieces should be carried out in accordance with the standards

listed in Table 8.

10
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Table 8 — Standards giving procedures for drying and/or treatment of prepared specimens/pieces

Publisher

International Standard, regional or national standard

Comment

CEN
European Committee
for Standardization

EN 1402-5:2003, Unshaped refractory products — Part 5:
Preparation and treatment of test pieces

Scope: This part of this European Standard specifies
methods for the preparation and treatment (curing, drying
and firing) of test pieces from unshaped refractory

materials. The dimensions of the test pieces are specified.

The methods are applicable to dense and insulating

castables and to ramming materials with the four types of
chemical compositions defined in EN 1402-1.

The dimensions of the test pieces are stated and the
preparation of the mixture, compaction methods, storage
and post-treatment of the test pieces are described.

ASTM International

C179, Standard Test Method for Drying and Firing Linear
Change of Refractory Plastic and Ramming Mix
Specimens

Scope: This test method covers the determination of the
drying shrinkage and of the combined drying and linear
change of ramming and plastic refractories.

The values stated in inch-pound units are to begegarded
as the standard. The values in parentheses afe provided
for information only.

This standard does not p
address all of the safety

associated with its use. |
responsibility of the user
standard to establish apg
safety and health practic
determine the applicabilif
regulatory limitations prig

urport to
broblems
is the
of this
ropriate
bs and

y of

r to use.

C865, Standard Practice for Firing Refractory Concrete
Specimens

Scope: This practice covers the fifing of specimens made
from refractory concretes (castable refractories) in
accordance with Practice C862 for cast specimens. The
procedure is also recommended for heating rates to be
used for high-temperature test methods such as Methods
C16, C583, etc., when' these methods are used to test
refractory concretes.

The values.stated in inch-pound units are to be regarded
as the standard. The values given in parentheses are for
information only.

This standard does not p
address all of the safety

any, associated with its U
responsibility of the user
standard to establish apq
safety and health practic
determine the applicabilit
regulatory limitations prig

urport to
toncerns, if
se. It is the
of this
ropriate

bs and

y of

r to use.

C60Q7, Standard Practice for Coking Large Shapes of
Carbon-Bearing Materials

Scope: This practice covers the preparation of coking of
carbon-bearing material for subsequent testing such as
modulus of rupture, slag testing, thermal conductivity, and
thermal expansion. Test Method C831 is the specified
method for testing residual carbon.

The values stated in inch
units are to be regarded

standard. The values giv:
parentheses are mathem
conversions to Sl units th
provided for information

are not considered stand

This standard does not p

-pound
RS

BN in
atical

at are
nly and
ard.

urport to

address all of the safety

toncerns, if

any, associated with its use. It is the

responsibility of the user

of this

standard to establish appropriate
safety and health practices and
determine the applicability of
regulatory limitations prior to use.

Standards Australia

AS 1774.30, Refractories and refractory materials —
Physical test methods — Drying and firing schedules

It sets out the drying and firing schedules to be used for
test samples of different refractory materials.

© 1SO 2010 — All rights reserved
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7 Testing of prepared specimens/pieces

Testing of prepared specimens/pieces should be carried out in accordance with the standards listed in Table 9.

Table 9 — Standards giving procedures for testing of prepared specimens/pieces

Publisher

International Standard, regional or national standard

Comment

CEN
European Committee

EN 1402-6:2003, Unshaped refractory products — Part 6:
Measurement of physical properties

The methods are applicable to

dense and insulating castables and

Shapes at High Temperatures

Scope: This test method covers the determination aof.the
resistance to deformation or shear of refractory shapes
when subjected to a specified compressive load, at a
specified temperature for a specified time.

units are to be regarded as the
standard. The values given in
parentheses are for information
only.

This standard does not purport tg
address all of the safety concern
if any, associated with its use. It i

for Standardization to ramming materials (including
Scope: This part ot this European Standard specities plastics) a"s defined in‘ EN 1405_
methods for the determination of properties of unshaped before ahd after firing ’
materials from test pieces prepared and stored according to '
EN 1402-5.
EN 1402-8:2003, Unshaped refractory products — Part 8: | The methods have-been adapted
Determination of complementary properties from standards for shaped
Scope: This part of this European Standard specifies ;e;;aili(étaoglyerigoglejr(]:;setgnrgairlj:utg?i:g
methods for detgrmlnatlon of the properties of unshaped | castables, and ramming material$,
refractory materials from test pieces prepared and stored in y :

. as defined in EN 1402-1, before

accordance with EN 1402-5. The methods complement and after firing
those described in EN 1402-6. '

ASTM Intefnational C16, Standard Test Method for Load Testing Refractory The values stated in inch-pound

L2}

the responsibility of the user of this
standard to establish appropriate
safety and health practices and
determine the applicability of
regulatory limitations prior to use
C20, Standard Test Methods for Apparent Porosity, Water | The values stated in inch-pound
Absorption, Apparent-Specific Gravity, and Bulk Density of |units are to be regarded as the
Burned Refractory.Brick and Shapes by Boiling Water standard. The values given in
Scope: TheSé test methods cover the determination of the gra:lr}?ntheses are for information
following(properties of burned refractory brick: '
o This standard does not purport tqd
a) @apparent porosity; address all of the safety concerng,
b)¢~water absorption; if any, associated with its use. It i
) ) the responsibility of the user of this
C) apparent specific gravity; standard to establish appropriate
d) bulk density. safety and health practices and

These test methods are not applicable to refractories

determine the applicability of

regulatory limitations prior to use

attacked by water.

12
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Table 9 (continued)
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Publisher

International Standard, regional or national standard

Comment

C24, Standard Test Method for Pyrometric Cone Equivalent
(PCE) of Fireclay and High Alumina Refractory Materials

Scope: This test method covers the determination of the
Pyrometric Cone Equivalent (PCE) of fire clay, fire clay
brick, high alumina brick, and silica fire clay refractory
mortar by comparison of test cones with standard
pyrometric cones under the conditions prescribed in this

The values stated in inch-pound
units are to be regarded as
standard. The values given in
parentheses are for information
only.

This standard does not purport to
address all of the safety concerns,

testmethod:

ifany,associated wittritg use. It is
the responsibility of the yser of this
standard to establish appropriate
safety and healthpractices and
determine the-applicabilify of
regulatory limitations prigr to use.

C133, Standard Test Methods for Cold Crushing Strength
and Modulus of Rupture of Refractories

Scope: These test methods cover the determination of the
cold crushing strength and the modulus of rupture (MOR)of
dried or fired refractory shapes of all types.

The test methods appear in the following sections;
Test method Sections
Cold crushing strength 4t09

Modulus of rupture 10to 15

The valuges stated in inch-pound
unitstare to be regarded jas the
standard. The values given in
parentheses are for infojmation
only.

This standard does not gurport to
address all of the safety foncerns,
if any, associated with it§ use. It is
the responsibility of the yser of this
standard to establish appropriate
safety and health practices and
determine the applicability of
regulatory limitations prigr to use.

C135, Standard Test Method for. True Specific Gravity of
Refractory Materials by Waterimmersion

Scope: This test method‘covers the determination of true
specific gravity of refractory materials under prescribed
conditions. It is net\applicable to materials attacked by
water.

The values stated in inch-pound
units are to be regarded fas the
standard. The values givien in
parentheses are for infojmation
only.

This standard does not gurport to
address all of the safety foncerns,
if any, associated with it§ use. It is
the responsibility of the yser of this
standard to establish appropriate
safety and health practices and
determine the applicabilify of
regulatory limitations prigr to use.

C198, Standard Test Method for Cold Bonding Strength of
Refractory Mortar

Scope: This test method covers the determination of the
bonding strength of air-setting refractory mortar by
determining the flexural strength (modulus of rupture) at

The values stated in inch-pound
units are to be regarded fas the
standard. The values stgted in Sl
units are for information pnly.

This standard does not gurport to

4 4 £ i larial et et
TOUTNTTICTTIPTTAUT T U UVCTTIEUTICTU UTTURTTTIUTLAl JUITILS .

addressattof-the oafcty oncerns,
if any, associated with its use. It is
the responsibility of the user of this
standard to establish appropriate
safety and health practices and
determine the applicability of
regulatory limitations prior to use.

© 1SO 2010 — All rights reserved
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Table 9 (continued)

Publisher International Standard, regional or national standard Comment

C199, Standard Test Method for Pier Test for Refractory|The values stated in inch-pound

Mortars units are to be regarded as

Scope: This test method covers the determination of ;t:]rr;i?r:(;élz ear\;amz?h%%ear:i cl:r;l

refractoriness of all types of refractory mortar by heating a conversions to Sl units that are

pier of brick laid up with the test mortar to learn whether the provided for information only and

prescribed heat treatment causes the mortar to flow out of are not considered standard.

the joints.
This stardarddoes ot purportto
address all of the safety concerns,
if any, associated with its use.t i
the responsibility of the user of thlis
standard to establish-appropriate
safety and health practices and
determine the applicability of
regulatory limitations prior to use

C201, Standard Test Method for Thermal Conductivity of Detailed ASTM test methods to ble

Refractories used in conjunction with this

Scope: This test method covers the determination of the g;?gﬁ:ﬂ:gr? r;e;tgr;g;p:&:f:;ypm

comparative thermal conductivity of refractories under follows: Test Method C182. Test

standardized conditions of testing. This test method is Method C202. Test Methoci ca17

designed for refractories having a conductivity factor of fiot and Test Metr;od C767

more than 200 Btu-in./h-ft2.°F (2 818 W/m-K), for a '

thickness of 1 in. (25 mm). The values stated in inch-pound
units are to be regarded as the
standard. The values in
parentheses are provided for
information only.
This standard does not purport td
address all of the safety concerns,
if any, associated with its use. It i
the responsibility of the user of thlis
standard to establish appropriate
safety and health practices and
determine the applicability of
regulatory limitations prior to use

C357, Standard-Test Method for Bulk Density of Granular | This test method is not suitable for

Refractory- Materials materials that hydrate in boiling

Scope:'T'his test method covers a procedure for }[/;astt::j. iSnu: cr:]c?r?j’[aer:?;sv;tahn'l?:st

detérmining the bulk density of granular refractory Method C493.

materials, commercial products which usually have

particles that are retained on a 0.265 in. (6,7 mm) or This standard does not purport td

coarser sieve. address all of the safety concerng,
if any, associated with its use. It i
the responsibility of the user of this
standard to establish appropriate
safety and health practices and
determine the applicability of
regulatory limitations prior to use.

C577, Standard Test Method for Permeability of This standard does not purport to

Refractories address all of the safety concerns,

Scope: This test method covers determination of the if any, associated with its use.

permeability of refractory brick and monoliths, from which It is the responsibility of the user of

suitable specimens can be cut, at room temperature. this standard to establish
appropriate safety and health
practices and determine the
applicability of regulatory limitations
prior to use.
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Table 9 (continued)

ISO/TR 21828:2010(E)

Publisher

International Standard, regional or national standard

Comment

E177, Standard Practice for Use of the Terms Precision
and Bias in ASTM Test Methods

Scope: The purpose of this practice is to present concepts
necessary to the understanding of the terms “precision” and
“bias” as used in quantitative test methods. This practice
also describes methods of expressing precision and bias
and, in a final section, gives examples of how statements

oI precisiom and-bias Tmay bewritterr for ASTivitest
methods.

E691, Standard Practice for Conducting an Interlaboratory
Study to Determine the Precision of a Test Method

Scope: This practice describes the techniques for planning,
conducting, analysing, and treating the results of an
interlaboratory study (ILS) of a test method. The statistical
techniques described in this practice provide adequate
information for formulating the precision statement of a test
method.

C583, Standard Test Method for Modulus of Rupture of.
Refractory Materials at Elevated Temperatures

Scope: This test method covers determination.-of the high-
temperature modulus of rupture of refractory btick or
monolithic refractories in an oxidizing atmosphere and
under action of a force or stress that is increased at a
constant rate.

This standard does not (
address the safety probl
associated with its use. |
responsibility of the user

standard to establish appropriate

safety and health practic
determine the applicabili
regulatory limitations prid

urport to
bMms

Lis the
of this

es and
y of
r to use.

C604, Standard Test Method forTrue Specific Gravity of
Refractory Materials by Gas-Coémparison Pycnometer

Scope: This test method.overs the determination of the
true specific gravity of solid materials, and is particularly
useful for materials-that easily hydrate which are not
suitable for test with' Test Method C135. This test method
can be used,as an alternative to Test Method C135, Test
Method C128and Test Method C188 for determining true
specific gravity.

This standard does not (
address all of the safety
if any, associated with itg
the responsibility of the U

standard to establish appropriate

safety and health practic
determine the applicabili
regulatory limitations prid

urport to

concerns,
use. ltis
ser of this

es and
y of
r to use.

C704, Standard Test Method for Abrasion Resistance of
Refractory Materials at Room Temperature

Scope: This test method covers the determination of
relative abrasion resistance of refractory brick at room
temperature. This test method can also be applied to
castable refractories (see Metric Dimensions C861 and
Practice C865) and plastic refractories (see Practice
C1054).

The values stated in Sl U
be regarded as the stan
values given in parenthe]
provided for information

This standard does not (g
address all of the safety
if any, associated with itg

nits are to
ard. The
ses are
pnly.

urport to
concerns,
use. Itis

the responsibility of the U

standard to establish ap(iropriate

safety and health practi

ser of this

s and

determine the applicability of
regulatory limitations prior to use.

© 1SO 2010 — All rights reserved
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Table 9 (continued)

Publisher International Standard, regional or national standard Comment

C830, Standard Test Methods for Apparent Porosity, Liquid | These test methods are applicable
Absorption, Apparent Specific Gravity, and Bulk Density of |to all refractory shapes, except
Refractory Shapes by Vacuum Pressure those that chemically react with
both water and mineral spirits.
When testing a material capable of
hydration or other chemical

Scope: These test methods cover the determination of the
following properties of refractory shapes:

a) apparent porosity; reaction with water but which does
i not chemically react with mineral
b)  Tiquid absorption, spirits, mineral spirits are

substituted for water and
appropriate corrections for'\the
d) bulk density. density differences are-applied
when making calculations.

c) apparent specific gravity;

The values stated\in’inch-pound
units are to be regarded as the
standard. 7héVvalues given in
parentheses are provided for
information only.

This'standard does not purport tg
address all of the safety concern
if any, associated with its use. It i
the responsibility of the user of this
standard to establish appropriate
safety and health practices and
determine the applicability of
regulatory limitations prior to use

Test Methods C20 cover
procedures for testing properties jof
refractories that are not attacked py

L2}

water.
C832, Standard Test Method of Measuring Thermal The values stated in inch-pound
Expansion and Creep of Refractories Under Load units are to be regarded as

standard. The values given in
parentheses are mathematical
conversions to Sl units that are
provided for information only and
are not considered standard.

Scope: This test method-covers the procedure for
measuring the linear.change of refractory specimens that
are subjected torcompressive stress while being heated
and while being-held at elevated temperatures.

This test method does not apply to materials whose
strength~depends on pitch or carbonaceous bonds unless
appropriate atmospheric control is used (see 7.3).

This standard does not purport tg
address all of the safety concern
if any, associated with its use. It i
the responsibility of the user of this
standard to establish appropriate
safety and health practices and
determine the applicability of
regulatory limitations prior to use

12}
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Publisher

International Standard, regional or national standard

Comment

C1099, Standard Test Method for Modulus of Rupture of
Carbon-Containing Refractory Materials at Elevated
Temperatures

Scope: This test method covers the determination of the
modulus of rupture of carbon-containing refractories at
elevated temperatures in air.

The values stated in inch-pound
units and degrees Fahrenheit are
to be regarded as standard. The
values given in parentheses are for
information only.

This standard does not purport to
address all of the safety concerns,

if =TalVA associated-with-its use. It is
the responsibility of the\yser of this
standard to establish~appropriate
safety and health)practices and
determine theZapplicability of
regulatoryimitations prigr to use.
For specific-hazard stategments, see
Section|5.

C1113, Standard Test Method for Thermal Conductivity of
Refractories by Hot Wire (Platinum Resistance
Thermometer Technique)

Scope: This test method covers the determination of
thermal conductivity of non-carbonacious, dielectric
refractories.

Applicable refractories include refractory bricK, refractory
castables, plastic refractories, ramming mixes, powdered
materials, granular materials, and refractory fibres.

Thermal conductivity k-values can be.determined from
room temperature to 1 500°C (2 732°F), or the maximum
service limit of the refractory, or-{o‘the temperature at which
the refractory is no longer dieleGtric.

This\test method is applicable to
refractories with k-valueg less than
15 W/m-K (100 Btu-in./h-ft2-°F).

In general, it is difficult tqg make
accurate measurements|of
anisotropic materials, particularly
those containing fibers, and the use
of this test method for sych
materials should be agrged
between the parties cong¢erned.

The values stated in Sl (nits are to
be regarded as standard.

This standard does not gurport to
address the safety concgrns, if any,
associated with its use. It is the
responsibility of the user|of this
standard to establish appropriate
safety and health practices and
determine the applicability of
regulator limitations prioff to use.

C1171, Standard Test Method for Quantitatively Measuring
the“Effect of Thermal Shock and Thermal Cycling on
Refractories

Scope: This test method is used for determining the
strength loss or reduction in continuity, or both, of prism-
shaped specimens which are cut from refractory brick or
shapes and subjected to thermal cycling.

The strength loss is measured by
the difference in modulu$ of rupture
(MOR) between uncyclegd
specimens and the spec|mens
subjected to thermal cycling.

The reduction in structurpl
continuity is estimated by the

difference in sonic velocity before
and after thermal cycling.

The values stated in inch-pound

uhits-are-to-beregardedas the
standard. The values stated in
parentheses are for information
only.

This standard does not purport to
address all of the safety concerns,
if any, associated with its use. It is
the responsibility of the user of this
standard to establish appropriate
safety and health practices and
determine the applicability of
regulatory limitations prior to use.

© 1SO 2010 — All rights reserved
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Table 9 (continued)

Publisher International Standard, regional or national standard Comment
C1419, Standard Test Method for Sonic Velocity in This standard does not purport to
Refractory Materials at Room Temperature and its Use in | address all of the safety concerns,
Obtaining an Approximate Young's Modulus if any, associated with its use. It is
Scope: This test method describes a procedure for ;T:nrggao?os I:;':g;)ﬁ;t]h:pg?g;ﬁ;ttg 1S
measuring the sonic velocity in refractory materials at room safety and health practices and
tempergtul;e. Tr;e s?m(;velocllty ca(rj'n tl)e used to obtain an determine the applicability of
approximate value for Young's moduius. regulatory limitations prior to use
C1548, Standard Test Method for Dynamic Young's Although not specifically describgd
Modulus, Shear Modulus, and Poisson's Ratio of herein, this method can also\be
Refractory Materials by Impulse Excitation of Vibration performed at high temperatures
Scope: This test method covers the measurement of the \:/nlézi?ilégzglnese;nuépgzr;;pri ate
fundamental resonant frequencies for the purpose of modifications to-the calculations fo
calculating the dynamic Young's modulus, the dynamic .
shear modulus (also known as the modulus of rigidity), and compensate for thermal expansign.
the dynamic Poisson's ratio of refractory materials at The valués\are stated in Sl units
ambient temperatures. Specimens of these materials and aré tp'be regarded as the
possess specific mechanical resonant frequencies, which [ standard.
are determined by the elastic modulus, mass, and This standard . |
geometry of the test specimen. Therefore, the dynamic B ' sdan ar fa'? ||nvo ve ti
elastic properties can be computed if the geometry, mass, agar ous mateﬁ.s, c;pe:ja |3nds,
and mechanical resonant frequencies of a suitable ant equrtnten .dd IS s alrl] ?:h oFs
specimen can be measured. The dynamic Young's nof p:urpor oa _fress alo 'et d
modulus is determined using the resonant frequency'in the Sa‘tr? )t, concelrtqs,tlh any. asso.cl:)l?.te
flexural mode of vibration and the dynamic shear modulus Wf' thl S use. ftlr?' et re(sjpodnfl Mty
is determined using the resonant frequency_inthe torsional 0 t SI'ufwer N |s_stan afrt 0 d
mode of vibration. Poisson's ratio is computed from the (h-“s althls a;:_proprladedsei ety an it
dynamic Young's modulus and the dynaimic shear modulus. ea’th praclices and determine the
applicability of regulatory limitatigns
prior to use.
C914, Standard Test Method for Bulk Density and Volume | This standard does not purport tg
of Solid Refractories by WaxImmersion address all of the safety concerns,
R . if any, associated with its use. It i
Scope._T_hls test methgd covers the basic procedure for the responsibility of the user of this
determining bulk density*and volume of refractory shapes. standard to establish appropriate
This test is applicablé*to all refractory shapes or monoliths, safety and health practices and
burned or unburned, independent of composition or forming determine the applicability of
method, including materials that slake and hydrate. It is regulatory limitations prior to use
particularly 'suitable for determining bulk density and
volume.of eomplex shapes after forming, since results can
be obtained in a matter of minutes.
C1407, Standard Practice for Calculating Areas, Volume, The values stated in Sl units are o
and Linear Change of Refractory Shapes be regarded as the standard.
Scope: This practice covers the methods of calculating This standard does not purport td
areas, volumes and linear changes of irregularly shaped address all of the safety concerng,
refractory specimens. if any, associated with its use. It i
Areas of irregular (both conventional and shaped) ;tlz:nl ; ;rtau;::;tgbﬁ;ﬁ ';p;?;;)r‘lj ;tue >
spfecwtnens arcej retquwed for determining the creep of certain safety and health practices and
refractory products. determine the applicability of
Linear and volume changes of irregularly shaped regulatory limitations prior to use.
refractories are required for determining reheat change.
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Publisher

International Standard, regional or national standard

Comment

C288, Standard Test Method for Disintegration of
Refractories in an Atmosphere of Carbon Monoxide

Scope: This test method covers the comparative behaviour
of refractories under the disintegrating action of carbon
monoxide (CO). The test method is an accelerated
exposure to CO to determine potential material behaviour
in a relatively short time.

The values stated in inch-pound
units are to be regarded as the
standard. The values given in
parentheses are for information
only.

This standard does not purport to
address all of the safety concerns,

if =TalVA associated-with-its use. It is

the responsibility of the iser of this
standard to establish~appropriate
safety and health)practices and
determine theZapplicability of
regulatoryimitations prigr to use.

C874, Standard Practice for Rotary Slag Testing of
Refractory Materials

Scope: This practice describes a procedure for comparing
the behaviour of refractories to the action of molten slag in
a rotating test furnace. A reference material should be
included in each test and run for comparison. No numeérical
results are obtained from this practice. Numerical
evaluation of test results is the responsibility of thedest
operator. The test and equipment are patternedaccording
to a method developed by Valley Dolomite Corporation.

The values stated in inch-pound
units,are’to be regarded jas the
standard. The values givien in
parentheses are for infoqmation
only.

This standard does not gurport to
address all of the safety foncerns,
if any, associated with it§ use. It is
the responsibility of the yser of this
standard to establish appropriate
safety and health practices and
determine the applicabilify of
regulatory limitations prigr to use.

Japanese Industrial
Standards Committee

R2553, Testing method for crushihg strength and modulus
of rupture of castable refractoriés

Scope: This standard specifies the testing method for
crushing strength and medulus of rupture of castable
refractories and lightweight castable refractories after
curing, drying and firing.

R2554, Method of test for permanent linear change on
castable refractories

Scope:~This standard specifies the method of test for
permanent linear change on castable refractories.

R2585, Testing method for the rate of linear change of
castable refractories

Scope: This standard specifies the testing method for the
rate of linear change of castable refractories.

R2576, Method of test for permanent linear change on high
alumina and fireclay plastic refractories

Scope: This standard specifies the method of test for
permanent linear change on high alumina and fireclay

plasiic refractories atter drying and firing.

R2577, Testing method for the rate of linear change of high
alumina and fire clay plastic refractories

Scope: This standard specifies the testing method for the
rate of linear change of high alumina and fire clay plastic
refractories.

R2654, Method of test for permanent linear change on light
weight castable refractories

Scope: This standard specifies the method of test for
permanent linear change on light weight castable
refractories.

© 1SO 2010 — All rights reserved
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Table 9 (continued)

Publisher

International Standard, regional or national standard

Comment

Standardization
Administration of
China

GB/T 3001:2007, Refractory products — Determination of
modulus of rupture at ambient temperature

Scope: This test method covers the determination of the
modulus of rupture of the refractories at ambient
temperature under conditions of a constant rate of increase
of stress.

This method can be applied to shaped and unshaped

refractories. If it is to be applied to chemically bonded or
tar-bonded bricks, they will require some form of pre-heat
treatment.

GB/T 5072:2008, Refractories — Determination of cold
compressive strength

Scope: This test method covers the determination of cold
compressive strength of refractories.

This test method applied to dense and insulating
refractories including unshaped refractories.

GB/T 5988:2007, Refractory products — Determination of
permanent change in dimension on heating

Scope: This test method covers the determination of
permanent change in dimension on heating of refractories.
It can be applied to shaped and unshaped refractaries.

GB/T 7322:2007, Refractory products — Determination of
pyrometric cone equivalent (refractoriness)

Scope: This test method covers the determination of
pyrometric cone equivalent (refractoriness) of refractories.
It can be applied to refractory rawmaterials and shaped
and unshaped refractory products:

GB/T 7320:2008, Refracteries — Determination of thermal
expansion

Scope: This standard\covers the determination of thermal
expansion (push rod method and differencial method) for
refractories. It can be applied to the determination of linear
expansion rate or average linear expansion coefficient of
shaped and unshaped refractories.

GB/15990:2006, Refractory materials — Determination of
thermal conductivity — Hot-wire method

Scope: This standard specifies a hot-wire method for the
determination of thermal conductivity of refractory products
and materials.

The test method (cross-array) is applicable at temperatures

not nigner mnan 1 20U "G ana 1o reiraciory Taterats whose
thermal conductivity is less than 1,5 W/(m-K) and whose
thermal diffusivity is less than 10-%m?/s.

The test method (parallel) is applicable at temperatures up
to and including 1 250°C and to refractory materials whose
thermal conductivity is less than 25 W/(m-K).

This standard is also applicable to powdered or granular
materials.
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Table 9 (continued)
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Publisher

International Standard, regional or national standard

Comment

GB/T 8931:2007, Refractories — Determination of slag
resistance

Scope: This test method covers the determination of slag
resistance of shaped and unshaped refractories.

GB/T 14983:2008, Refractory products — Determination of
alkali-resistance

Scope: This standard specifies a test method for the

determination of alkali-resistance of shaped and unshaped
refractories.

YB/T 2203:1998, Test method for refractoriness under load
of castable refractory — Non-differential with rising
temperature

YB/T 2206.1:1998, Test method for thermal shock
resistance of castable refractory — Compressed air flow
quenching

YB/T 2206.2:1998, Test method for thermal shock
resistance of castable refractory — Water quenching

YB/T 2208:1998, Test method for crushing strength of
castables refractory at elevated temperature

YB/T 4117:2003, Test method for explosion résistance of
dense refractory castables

YB/T 5200:1993, Dense refractory castables —
Determination of bulk density and apparent porosity

YB/T 5204:1993, Dense refractory, castables —
Determination of sieve analysis

Standards Australia

AS 1774 .1, Refractories and-refractory materials —
Physical test methods —< Determination of cold
compressive strength

This standard sets eut a method for determining the cold
compressive strength of refractory bricks and monolithics.

AS 1774 .3s.Refractories and refractory materials —
Physical.test methods — Determination of cold modulus of
rupture

This_standard sets out a method for determining the cold
modulus of rupture, and a the-point load system, of
refractory bricks and monolithics.

AS 1774.5, Refractories and refractory materials —
Physical test methods — The determination of density,
porosity and water absorption

This standard sets out the evacuation method and the
boiling water method for determining the following
properties of a refractory:

The evacuation method |s
applicable to all refractogies. The
boiling water method is gpplicable
only to refractories that gre
unaffected by boiling water and
should not be used when the

a) bulk density;

b) apparent solid density;
c) apparent porosity;

d) water absorption.

Tesistance to boiling water is in
doubt.

In addition, it sets out a method for
determining bulk density by direct
measurement of mass and volume
and provides equations from which,
after determining true density by
ISO 5018, the following can be
calculated:

a) true porosity;
b) sealed porosity.
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