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JAPANESE INDUSTRIAL STANDARD JIS

Testing method for bending creep R 1612-1993
of high performance ceramics

1. Scope  This Japanese Industrial Standard specifies the test method for
four-point bending creep of high performance ceramics used as high strength
material for mechanical parts, structural materials and the like under a continu-
ous condition of constant temperature and constant load.

Remarks: The following standards are cited in this Standard:
JIS B 0601 Definitions and designation of surface roughness

JIS B 0621 Definitions and designations of geometrical
deviations

JIS B 7502 Micrometer callipers for external measurement
JIS B 7503 Dial gauges reading in 0.01 mm

JIS B 7507 Vernier, dial and digital callipers

JIS C 18602 Thermocouples

JIS Z 8704 Temperature measurements — Electrical methods

2. Definition The definition of the main terms used in this Standard shall
be as follows:

2.1 four-point bending creep  The deformation of test piece corresponding to
the lapse of time when the test piece is put on the two supporting points placed
in a given distance and a given load is applied, being divided to two points lying
left and right at the same distance from the center between two supporting
points.

2.2  supporting device The instrument which supports the test piece on the
supporting points or applies a load to the test piece in four-point bending creep
test, and of a shape of rod or a knife-edge with an end of given curvature radius.

2.3 quantity of deformation of test piece = The value obtained by measuring
directly the quantity of deformation of test piece between inside loading points on
the surface to which a tensile stress is applied (see Fig, 4),

2.4 quantity of displacement of loading point  The value obtained from the
quantity of movement of upper or lower part jig by measuring the displacement of
loading point (see Fig. 5).

2.5 quantity of distortion = The value obtained by dividing the quantity of
elongation of the tensile stress-loaded surface which is calculated from the
quantity of deformation of the test piece from which the quantity of elastic
deformation of test piece is reduced or the quantity of displacement of loading
point, by the initial length.
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2.6 load stress The stress applied to the test piece at the time of starting
the creep test, namely the maximum stress of the surface to which the tensile

stress is applied.

2.7 Dbreaking time The time taken from the start of test to the breaking of
test piece in four-point bending creep test.

3. Apparatus and device

3.1 Testing machine  The testing machine shall be as follows:

(1) The testing machine shall have the load precision of £ 0.5 % within the
range of B % to 100 % of its loading capacity.

(2) The testing machine shall be set so as not to be influenced by the vibration
and impact from the outside.

(3) The testing machine is desirable to be of direct loading type, single lever
loading type or motor driven electric machine type and the like and shall
be of the mechanism free from the run out of central axis of load and

capable of loading smoothly.

Besides, the change of loading at the time of testing shall be possible to
be controlled within the range of £ 1 %.

3.2 Heating apparatus The heating apparatus shall be that using the heating

furnace equipped with a temperature control device and capable of heating
uniformly and constantly within the range of temperature of + 0.5 % of indicated

temperature covering the test piece as a whole all the time during the test.

3.3 Temperature measuring apparatus  The temperature measuring
apparatus shall consist of a measuring device and thermocouple and be as

follows:

3.3.1 Measuring device = The measuring device shall be that the measurement
precision is + 0.5 % of rated value and the precision of Class B measuring method
specified in JIS Z 8704 is satisfied.

3.3.2 Thermocouple

(1) The temperature measurement is carried out by the thermocouple specified
in JIS C 1602.

(2) The temperature measuring contact point of thermocouple shail contact
thermally well with the surface of test piece and be shielded properly so as
to avoid the radiation heat from furnace wall.

(3) When using other thermometer than thermocouple, it shall be of the
precision equivalent or superior to that of the thermocouple.
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