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Foreword

This translation has been made based on the original Japanese
Industrial Standard revised by the Minister of Economy, Trade and
Industry through deliberations at the Japanese Industrial Standards
Committee as the result of proposal for revision of Japanese Industrial
Standard submitted by The Technical Association of Refractories, Japan
(TARJ)/Japanese Standards Association (JSA) with the draft being
attached, based on the provision of Article 12 Clause 1 of the Industrial
Standardization Law applicable the case of revision by the provision
of Article 14.

Consequently JIS R 2209 : 1991 is replaced with this Standard.
This JIS document is protected by the Copyright Law.

Attention is drawn to the possibility that some parts of this Standard
may conflict with a patent right, application for a patent after opening
to the public, utility model right or application for registration of utility
model after opening to the public which have technical properties. The
relevant Minister and the Japanese Industrial Standards Committee
are not responsible for identifying the patent right, application for a
patent after opening to the public, utility model right or application
for registration of utility model after opening to the public which have
the said technical properties.
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JAPANESE INDUSTRIAL STANDARD
JIS R 2209 : 2007

Testing method for
refractoriness-under-load
of refractory bricks

1 Scope

This Japanese Industrial Standard specifies the testing method for refractoriness-
under-load of refractory bricks.

2 Normative references

The following standards contain provisions which, through reference in this text,
constitute provisions of this Standard. The most recent editions of the standards
(including amendments) indicated below shall be applied.

JIS B 7507 Vernier, dial and digital callipers

JIS C 1602 Thermocouples

JIS R 2001 Glossary of terms used in refractory

JIS R 2207 Test method for the rate of linear change of refractory brick on heating

3 Terms and definitions

For the purpose of this Standard, the terms and definitions given in JIS R 2001
and the following apply.

3.1 heating softening curve

relational curve between the height variation of a test piece caused by heating it
and the temperature

32 T,

temperature corresponding to the maximum value of height variation of the test
piece in the heating softening curve

It represents a commencing point of softening.
33 T,

temperature corresponding to the height variation of a test piece decreased by 2
% from the maximum value with respect to the test piece dimension in the heating
softening curve

It represents a 2 % point of softening.
34 T,

temperature corresponding to the height variation of a test piece decreased by 20
% from the maximum value with respect to the test piece dimension in the heating
softening curve

It represents a 20 % point of softening.
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4 Principle

The cylindrical column test piece of 50 mm diameter and 50 mm height is mounted
on the refractoriness-under-load testing apparatus, and the height variation (amount
of expansion and of shrinkage) of a test piece, caused by heating, is measured. The
values of refractoriness-under-load 7, T2 and T3 are obtained from the heating
softening curve.

5 Apparatus and instrument
5.1 Endel type refractoriness-under-load testing apparatus
5.1.1 General

The Endel type refractoriness-under-load testing apparatus which consists of an
electric furnace, a pressurization device, a graphite rod for application of load, a
mechanism detecting the height variation of a test piece and a thermal sensing
device as shown in figure 1 shall be used. This apparatus shall be used for the
measurement in accordance with the method A in 7.2.

5.1.2 Composition of apparatus

The composition of an Endel type refractoriness-under-load testing apparatus
shall be as follows.

a) Electric furnace The inside diameter of the furnace core tube shall be about
100 mm. The centre section of the furnace shall have the isothermal band of the
width 50 mm or greater, which is maintained within £10 °C. The furnace shall
be capable of raising the temperature up to 1600 °C or higher. Furthermore,
usually, nitrogen or argon gas can be introduced from the furnace bottom part.

NOTE : It is convenient to use the electric furnace equipped with an automatic
temperature raising mechanism.

b) Pressurization device The pressurization device shall be capable of adapting
to the up-and-down movement of the height of the test piece and the load
application graphite rod, which is caused by the expansion and shrinkage, with
the width not less than 20 mm in both directions, when the load of 0.2 MPa (0.05
MPa to 1.00 MPa as required) is applied to the test piece through the load
application graphite rod.

¢) Graphite rod for application of load For preparing the graphite rod for
application of load, a hollow graphite rod of 60 mm outside diameter and 20 mm
inside diameter is worked to fit the apparatus dimensions such as the furnace
body. When using a new load application graphite rod, it shall be fired at the
temperature not less than the test temperature or not less than 1700 °C before
use.

d) Detecting mechanism for height variation of test piece The detecting
mechanism for height variation of a test piece shall be capable of indicating or
recording the variation by the graphite rod for application of load (see figure 1).

The height variation of a test piece can be measured by using a differential

transformer displacement measuring instrument in stead of a pen recorder. For

precise reading of dimensional displacement of a test piece, the differential

transformer displacement measuring instrument is attached to the apparatus in

such positions as on the steel dish or at the recording spindle support so that its

detection part is not subjected to temperature influence of the furnaﬁ.
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