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Testing Methods for Fracture Toughness of R 1607-1990
High Performance Ceramics

1. Scope

This Japanese Industrial Standard specifies the SEPB method(?!) and IF
method(?) out of testing methods for fracture toughness at ordinary tempera-
ture of high performance ceramics used as high strength material of machine
parts, structural materials, etc.

Notes () SEPB method: Single-Edge-Precracked-Beam Method
The method to obtain plane-strain fracture toughness value
from precrack length, test piece dimensions and distance
between the bending supports by measuring fracture load
of test piece according to three-point bending fracture test
of single-edge-precracked test piece.

. (2 1IF method: Indentation-Fracture Method
The method to obtain fracture toughness value from the
press-in load, diagonal-line length of pressing trace,
cracking length, and modulus of elasticity by measuring
the pressing trace and crack length generated by pressing
the Vickers indenter into the test surface.

Remark: In this Standard the units and numerical values shown in { }
are based on the traditional units and are Standard values.

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

(1) precrack A crack introduced artificially into a test piece preliminarily
50 as to measure the fracture toughness.

(2) precrack front line A line to indicate the position of crack top end.

. (3) stable crack growth A phenomenon for the crack to develop little
by little following the increasing of load.

(4) pop-in A phenomenon of the fact that the crack develops rapidly
with generating sounds, but does not reach the fracture of test piece
and the development of crack stops.

Applicable Standards: See page 13. Documents
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3. Division of Testing Methods

This Standard is based on the SEPB method and the IF method is in ac-
cordance with SEPB method, as appropriate.

4. SEPB Method

4,1 Apparatus and Jig

4.1.1 Precrack Introducing Jig The basic components of jig shall be a
compression jig and an anvil with middle groove as shown in Fig. 1. Materials
composing the parts of lower surface of compression jig and upper surface of
anvil contacting with the test piece shall be not less than 196 GPa {2 x 10"
kgf/mm?} in modulus of elasticity and, be free from plastic deformation when
the test piece is compressed. In order to avoid stress concentration by test
piece end part, the length (L,) of lower surface of compression jig and the
length of upper surface of anvil [including the width (G) of middle groove.}
(L.) shall be made equal mutually and not more than 18 mm. Further, the
shapes of compression jig and anvil to be used shall be symmetric in right .
and left, and in front and rear, and, have depth exceeding the thickness of
test piece (B). The width (G) of middle groove of anvil sheall be so selected
by trial and error that the precrack length to be introduced complies with
the specification of 4.3.6 (3)(3).

Note (*) The recommended matters relating to precracked jig are in
accordance with Annex.

Fig. 1. Precrack Introducing Jig

Compression load

V/ ; Compression jig
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Precracked point
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L : overall length of test piece

4.1.2 Precrack Introduction Loading Apparatus The loading apparatus
capable of applying smoothly the compression load to the jig of 4.1.1 shall be
used. However, the control of travelling speed of cross head or load
supporting accuracy is not required.

4.1,3 Bendinp Tester For tester, a suitable material tester capable of

maintaining the travelling speed of cross head constant shall be used.
In this case, the accuracy of load indication of material tester shall be ‘
+1 %

Documents

Document Sharing Hub

Full document details: JIS R 1607-1990


http://www.avadocuments.com/doc/jis-r-1607-1990
http://www.avadocuments.com/doc/jis-r-1607-1990

JIS Rx1b0O? 90 W@ 4933604 00LA34Y T WA 1‘

3
R 1607-1990

4.1.4 Bending Test Supporting Device The supporting devices at fulerum
and loading point to be used shall be not less than 147 GPa {1.5 x 10* kgf/
mm?}, made of material to be free from plastic deformation and fracture, of
which radius of curvature at its top end is as shown in Fig. 2. The surface
roughness at its top end shall be not more than 0.4 a specified in JIS B 0601.

Further, the supporting device of the same shape in right and left,
having a length exceeding the thickness ( B) of test piece shall be used.
The distance between the fulcrums and the distance between the loading
i point and fulerum shall be as shown in Fig. 2.

4.1.5
(1)

(2)

(3

N ¢

Fig. 2. Distance between Fulerums and Distance between

Loading Point and Fulerum

Londing point

@_| | ll 3
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Pulcrum | p - Fulerum
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> ¥
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L

- w: width of test piece
L : overall length of test piece

Unit: mm
R (radius of | S (distance
curvature) between fulcrums)
Test piece I 16.0 * 0.2
2.0to0 4.0
Test plece II 30.0 £ 0.5

Remark: The horizomtal distance between the loading

point and precrack shall be not more than
0.1 mm.

Msasuring Device The measuring device shall be as follows:

Micrometer For micrometer, the micrometer callipers for external
measurement specified in JIS B 7502 or that having accuracy
equivalent or superior thereto shall be used.

Dial Gauge For dial gauge, the dial gauge specified in JIS B 7508
or that having accuracy equivalent or superior thereto shall be

" used.

Vernier Callipers For vernier cellipers, the vernier callipers
of minimum reading value of 0.05 mm specified in JIS B 7507 or
that having accuracy equivalent or superior thereto shall be

used. Documents
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