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Evaluation of Fracture Strength of Notched Porous
Ceramics Based on R-Curve Method

Keisuke TANAKA*, Yoshiaki AKINIWA,
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* Department of Mechénical Engineering, Nagoya University,
Furo-cho, Chikusa-ku, Nagoya-shi, Aichi, 464-8603 Japan

Notched specimens of two kinds of porous ceramics with porosity 40% whose mean grain sizes
were 200 and 500 pm were fractured under four-point bending. A single edge notch with nine depths
ranging from 0.1 to 4.8 mm was introduced to the rectangular specimen with a height of 8 mm. Small
notches were non-damaging and fracture did not start from the notches. The size of the non-
damaging notch was larger for larger grain-sized material. The load versus strain record showed
nonlinearity before reaching the maximum load for all specimens fractured from the notch. The
critical stress intensity factor for crack initiation from the notch was nearly constant. The resistance
curve was constructed by estimating the crack length from the compliance change of the specimen,
and was successfully used for determining the maximum load point in bending tests. Fractographic
observations showed that fracture occurred at the binder phase or in the particle containing many

tiny holes.
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Table. 1. Material properties and specimens.

. .. Porosity Mean grain sizeMean pore size
Material Compositions v & p

(%) (um) (um)
$5,0; 59.8%
STHIO B0 e 40 200 18
H 0,
sTiao 205 398% 500 90

ALO; 33.4%

Va—<y ) MIBOERE L 7V FORBEAED
T a—<TIVL#I0 (STHIO) & a—<T L]\ #40
(STH40) D2FESITH 5. MEEMEE LB TEIIC
RY. KHLERIT L BICW0%TH B, STHIODIE S B
HNEB X UTEIRIARE BiThE.

A, G T 6 X Smm?, EX 80mm T
H5. HBHD6 X 80mm? DHEOPIC, B 8mm
DFFNERE DR RIVEIR ZBEA LTz, YrE
ZEE 1130.1mm, 0.2mm, 0.3mm, 0.4mm, 0.6mm, 0.8mm,
1.6mm, 3.0mm, 4.8mm DL L1z FOYkx
FIROBE AI320° | FelthREREpld Soum TH .
B =3.0mmD YR E R DYR E SR B 755
FHEEZRT. () HSTHOT (b) HSTH0 TH 5.
ZROTHANBDEN, RFREDOESDEFITRE .
Xz, EHERR, K FhVUNL A B CIRE T iz
RETH 5. ERTIX2BEOMEIC K L oYK
THRE, FHISEEEIC DWW THTABRE T 7~

BB IIA TR, BZHRT500°C, 1hEEZFD

(a) ST#10

(b)ST#40

Fig. 1. Micrograph of V-notch.
(Notch depth = 3.0mm)
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Fig. 2. Load-strain curves.
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Fig. 3. Relation between gross stress and notch depth.
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Fig. 4. Relation between stress intensity factor and
notch depth.
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Fig. 5. R-curve for extension.
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Fig. 6. R-curve method to determine the maximum
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Fig. 7. Prediction of fracture stress by R-curve g- ©. Fracture map of notched porous ceramics
method.
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Fig. 9. SEM micrographs of fracture surface Fig. 10. SEM micrographs of fracture surface
(ST#10 +=4.8mm). (ST#40 r=4.8mm).
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