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An Evaluation Method of Bridging Stresses by the Bending
of a Deep-Notched Specimen and Its Inverse Analysis

Kazuya MORI, Shinji HASHIMURA, Ryoichi IMAI,
Akira TANAKA and Tomohiko AKIYAMA

An evaluation method of bridging stresses was developed on the basis of the bending of a deep
-notched specimen by an inverse analysis. The inverse analysis program to determine bridging
stresses from bending data is opened at the internet address (http://www.ME.kurume-nct.ac.jp/
~kmori/). Using the method, we evaluated the grain-bridging stresses of polycrystalline alumina
ceramics with the mean grain size of 3 pm and 11 pm. The results obtained were as follows: (1) the
mean grain size had little effect on the maximum bridging stress for alumina ceramics and, (2) there
was no correlation between the maximum bridging stress and the mean bending strength for alumina

ceramics.
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Fig. 1 Specimen configuration

Fig. 2 Bridging stress
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Fig. 3 Approximated expression of bridging stress
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Table 1 Chemical composition of alumina ceramics

Al,O3  Si Fe Na K Ca Mg

9999 14 8 4 2 1 1
Wt% ppm ppm ppm ppm ppm  ppm

Table 2 Mechanical properties of alumina ceramics

Mean bending

Mean grain size Fracture toughness
strength
d (um) o, (MPa) Kic (MPaJm)
3 300 3.3 (SEPB)
11 218 3.7 (SEPB)
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Fig.5 Load P(A) of alumina ceramics with the mean
grain size of d=3pm
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the apparent displacement 44 versus load P(A)

5 A kB3,

PED ISl T, Xoohl po— A4 OBRH» S 7
VoY ZIiERD b THBH, FIHOBES
BUAR N PR ICRETOETH S, AERT
i, WEAEME L ELAD L SICBIT 5 S R/ORE
EVFUAMCIDBEL, AP AL MV REEE
LIRZRELR, M5FOBRIBEREABY XY
FMREEBLIEEPRL TS, TOELUBO p—A
DOEFRERACTT Y v P 75 0s(8) 2R 5,

SENYA AR ERET SHE, K6KKRT &

— 134 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

BEOYIR2E T 2 RBRA Ol L % OWETIC £ 2 7Y v V> 7S OFHEik 1265
15 10
| o Experimental data
¢ Experimental data s | e Calibrated data

Z — Approximated data z

0L d=11 pm
% d=3pum % 6
3 B =

0

Todadshs dnde 1
o *To° 730 30 40 50

Displacement at the loading point A [um]

Fig.7 Load P(4) of alumina ceramics with the mean
grain size of d=3 pm
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Fig.9 Bridging stress for alumina ceramics with mean
grain size of d=3 pm and d =11 pm determined
by the inverse analysis
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Fig. 10 Comparison with the results by the direct
measuring method using a stabilizer
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Table 3 Parameters of bridging characteristics

Mean Maximum  Critical Exponent
grain  bridging  opening

size stress  displacement
d(um) O, (MPa) o n
Rodel etal. 1 11 70 d/a 2.5
Huetal.5 20 56 dia 2.1
Hay and White?7 16 46 dn 11
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Fig.11 Comparison with the results of other
researchers
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