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Testing Methods for Elastic Modulus of High R 1602-1986
Performance Ceramics

1. Bcope

This Japanese Induétrial Standard specifies the testing methods for elastic
modulus at ordinary temperature of high performance ceramics to be used for
high strength materials for machine parts, construction members, etc.

Remark: The units and numerical values given in { } in this standard
are in accordance with the International System of Units (SI).

2. Definitions

For the purposes of this standard, the following definitions apply:

2.1 statical elastic modulus  The isothermal modulus of elasticity t{o be ob-
tained from the correlation between the stresses obtained by the following method
and strains; by adding sfatic load to the test piece and by measuring the elastic
deformation generated thereby.

2.2 dynamic elastic modulus The adiabatic modulus of elasticity to be
obtained by adding forced vibration to the test piece and by measuring the re-
gonance frequency (resonance frequency method) or by measuring the propaga-
tion speed of ultrasonic pulse (ultrasonic pulse method).

3. Devision of Testing Methods

In this standard, the statical elastic madulus testing method shall be of the
fundamental method, and the dynamic elastic modulus testing method shall be in
accordance with the statical elastic modulus testing method, as appropriate,

4, Statical Elastic Modulus Testing Method

4.1 Apparatus and Devices

4,1,1 Dryer For the dryer, a thermostat capable of maintaining the
temperature at 105 to 120°C shall be used.

4.1.2 Testing Machine For the testing machine, material testing machine
of mechanical type or oil hydraulic type or statical loading apparatus shall be used.
For the load indicating precision of the testing machine, it shall be capable of
measuring up to £ 1 % of the true load.

Further, the testing machine shall be provided with a means to indicate strains
with a precision within * 1 % and be attached with a bend support device by three
point fulerums or four point fulerums as shown in Fig, 1. The measurement of

strains may be carried out according to either one of the following: measurement
by means of a resistance wire strain gauge, measurement of slope, measurement of
displacement of outral part of test piece, and measurement of displacement of
loading point.
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4,1.3 Support Device  The support device shall, fundamentally, be of

structure as shown in Fig. 1, and consist of a support stand, backup rolls, a

loading roll or rolls, and a loading stand. The backup rolls and loading roll or
rolls shall have a elastic modulus of 1.5 x 10* kef/mm? {1.47 x 10'1N/m?} or more
and the material quality causing no plastic deformation during the test.
for the radius of these rolls, values shown in Fig., 1 shall be used, and the sur-
face roughness shall be 1.6 5 or less specified in JIS B 0601, The widths of
support stand, backup roll and loading stand shall exceed the width of test piece.

Fig. 1
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Remark: The loading stand and ball R2 may be changed to a mechanism
to apply load uniformly to test piece.

4.1.4 Length Gauge

(1) Micrometer For the micrometer, micrometer callipers specified in
JIS B 7502 or that having a precision equal or superior thereto shall
be used.

(2) Dial Gauge The dial gauge specified in JIS B 7503 or that having
a precision eqgual or superior thereto shall be used.

(3) Vernier Callipers The vernier callipers of minimum reading in

0.05 mm specified in JIS B 7507 or that having a precision equal or
superior thereto shall be used.

Further
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4.1.5 Chemical Balance The chemical balance having reciprocal sensibility
of 5 mg and a weighing capacity of 100 to 200 g or that having a precision equal
or superior therefo shall be used.

4.2 Test Plece

4,2.1 Shape and Dimensions of Test Piece The shape of test piece shall
be an angular column with section of rectangle and its dimensions shall be as

given in Fig. 2.

Fig. 2. Shape and Dimensions of Test Piece

- Ly . NN
Oversal] length Ly {+6mm min.
Distance between the backup rolls !: 30 to 80 mm4
Width w : 4 mm min.
Thickness t :+ (a) In the case of using resistance wire strain

gauge: 1.0 mm min. and 0.050 1 max,
(b) In the other cases

Three point bending: 1.0 mm min. and 0.52 ¢
max.

Four point bending: 1.0 mm min. and 0,034/
max.

However the parallelism (') of the upper and lower surfaces shall be
0.02 mm or less.

Note (') The parallelism shall be in accordance with JIS B 0621.

4.2,.2 Roughness of Upper and Lower Surfaces of Test Piece The rough-
ness of upper and lower surfaces of test piece shall, as a rule, be 1.6 S or less
specified in JIS B 0601.

4.2.3 Number of Test Pieces The number of test pieces shall be not less
than 5 pieces.

4.3 Testing Methods

4,3.1 Dying Method of Test Piece The test piece shall be dried prelimi-
narily with a dryer at 105 to 120°C unti! it becomes constant mass(?).

Note (2) If there is no difference of 10 mg or more in mass, it shall be con-
sidered to be constant mass.

4.3.2 Measurement of Width and Thickness of Test Piece The measure-
ment of width and thickness of test piece shall be carried out preliminarily by
using a microcrometer or a dial gauge.
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