JIS Rx1kblk? 4 HE 4933608 0523271 2b3 A

JAPANESE INDUSTRIAL STANDARD

Testing method for fracture
toughness of fine ceramics at
elevated temperature

JIS R 1617~

Translated and Published
by

Japanese Standards Association

Printed 13 Japan

UDC 666.69:620.163.4


http://www.avadocuments.com/doc/jis-r-1617-1994
http://www.avadocuments.com/doc/jis-r-1617-1994

JIS Rx1b617 94 W@ 4933bL08 0523272 1LTT N

In the event of any doubt arising,
the original Standard in Japanese is to be final authority.

Documents

Document Sharing Hub

Full deeument details: JIS R 1617-1994


http://www.avadocuments.com/doc/jis-r-1617-1994
http://www.avadocuments.com/doc/jis-r-1617-1994

JIS Rx1b17 9y ME 4933608 0523273 03t N

UDC 666,59:620,163.4

JAPANESE INDUSTRIAL STANDARD J IS

Testing method for fracture toughness R 1617-1994
of fine ceramics at elevated temperature

1. Scope This Japanese Industrial Standard specifies the testing method
for fracture toughness of single—edge—precracked-beam method at elevated
temperature of fine ceramics used for machine parts, structural materials
and other high-strength materials.

Remarks: The following standards are cited in this Standard:
JIS B 0601 Surfae roughness — Definitlions and designation

JIS B 0621 Definitions and designations of geometrical
deviations

JIS B 7502 Micrometer callipers for external measurement
JIS B 7503 Dial gauges

JIS B 7567 Vernier, dial and digital callipers

JIS € 1602 Thermocouples

JIS R 1601 Testing method for flexural strength (modulus of
rupture) of high performance ceramics

JIS R 1607 Testlng methods for fracture toughness of high
performance ceramics

JIS Z 8401 Rules for rounding off of numerical values
JIS Z 8704 Temperature measurement — Electrical methods

2. Definitions For the purpose of this Standard, the following
definitions apply.

(1) single-edge-precracked—-beam (SEPB) method The method to obtain
plane~strain fracture toughness value from precrack length, test plece
dimensions and distance between the bending fulcrums by measuring
fracture load of test piece according to three-point bemnding fracture
test of single—edge~precracked test piece. For evaluation at elevated
temperature, valid values can be obtained when all the conditions of
6.1 and 6.2 are met.

(2) precrack Artificial crack applied to & test plece preliminarily to
measure fracture toughness.

(3) precrack front line Line indicating the position of tip of crack.

(4) pop-in A phenomenon where a crack stops after sudden and unstable
growth with sounds.

Documents


http://www.avadocuments.com/doc/jis-r-1617-1994
http://www.avadocuments.com/doc/jis-r-1617-1994

JIS Rx1G617 94 EE 493308 0523274 T?2 A

2
R 1617-1994

(5) stable growth of crack A phenomenon where a crack grows gradually
according to the increase of load. This occurs when a crack grows
under the condition that the stress expanslon coefflcient K is equal to
the crack growth resistance Ki.

(6) unstable growth of crack A phenomenon where a crack grows suddenly,
This occurs when the stress expansion coeffilcient K exceeds the crack
growth resistance K:.

(7) compliance The reciprocal of gradient of the load versus crack
opening displacement curve ohbtained by the bending fracture test.

Here is defined as compliance the reciprocal of gradient of the
load versus deflection curve. The deflectlon is proportional to the
crack opening displacement,

According as the crack growth, the increase of deflection results
in the increase of compliance.

(8) elevated temperatures Temperature zone above room temperatures, for
measuring fracture toughness, where the stable growth of crack does not
exceed 2 ¥ of precracked length, and compliance does not exceed 10 % of
the ratio of precracked length to the test plece width.

3. Test equipment and jig

3.1 Precrack jig The jig mainly consists of a compression jig and an
anvil with center groove specified by JIS R 1607 (see Fig. 1). The bottom
of compression jlg and the top of anvil contact a test plece. These
surfaces shall be made of materials having modulus of elasticity of 196 GPa
or more and not plastically deformed after compressing the test plece. To
avoid stress concentration at the edge of test piece, the length (L) of
bottom of compression jig shall be equal to the length (L,) of the top of
anvlil [including the width (G) of center groove]. Both shall be 18 mm or
less.

The compression jig and the anvil shall be symmetrical in the left/
right and front/back directions, The depth shall exceed the thickness (B)
of test piece. The width (G) of center groove of anvil shall be selected on
a trial-and-error method('), so that the precrack length may meet the
provision of 6.1.

Note (') The recommendation about the precrack jig is given in Annex
of JIS R 160/.
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Fig. 1. Precrack jig

Compression load
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3.2 Precrack load device The load device shall apply the compression load
smoothly to the jig specified by 3.1. It does not need the control of cross
head travel speed and the load indication accuracy.

3.3 hending tester The material tester shall be capable of keeping the
cross head travel speed constant. In this case, the accuracy of load

indication of materlal tester shall be + 1 ¥ in the load range of 490 N or
Jess.

The rigidity of the entire tester, including the bending test fixture
specified by 3.4, should be 3 kN/mm or more against the load applied to the
fulerum/load point of bending test fixture(®).

Note (°) The rigidity of the entire tester, including the bending test
fixture, shall be measured according to Annex.

3.4 Bending test fixture The fixtures for the fulcrum and load point
shall have modulus of elasticity of 147 GPa or more, shall not have any

plastic deformation, creep deformation or destruction at the test tempera-
ture, shall not adhere to a test piece, and have the curvature radius of tip
as shown in Fig. 2. The surface roughness of tip shall be 0.4a or less as
specified by JIS B 0601,

The fixture shall be symmetrical ia the left/right direction, and its
length shall exceed the thickness (B) of test piece. The distance between

fulerums and the distance between the fulerum and the load point shall be as
shown in Fig. 2.
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Fig, 2., The distance between fulecrums and the distance between
the fulcrum and the load point
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Remarks: The horizontal distance between the load point and the
precrack shall be 0.1 mm or less.

3.5 Heater A test piece shall be heated by a heating furnace provided
with an atmosphere control vessel of 3.7. The heater shall be capable of
heating the entire test pilece uniformly and constantly at the indicated
temperature with tolerance of * 0.5 %.

3.6 Temperature measuring device The temperature measuring device
consists of a measuring device and a thermocouple, as specified below.

(1) Measuring device The measuring device shall have the measuring

accuracy of = 0.5 % of the rated value, and meet the accuracy of class
B measurement system specified by JIS Z 8704,

(2) Temperature measurement For temperature measurement of a test plece,
the thermocouple specified by JIS C 1602 shall be used. The thermo-

couple shall contact the test piece or be positloned near the test

piece as much as possible. When a thermometer other than a thermo-
couple is used, its accuracy shall be equivalent to or better than that

of a thermocouple.

3.7 Atmosphere control vessel The atmosphere control vessel shall have
inside the bending test fixture specified by 3.4, and be capable of keeping
the inside in high vacuum at 0.13 Pa or better and replacing by nitrogen or
argon gas.
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