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1s Introduction

A crinding whocl which consiste of grain phse emhbeded

[ N

n 2 ronding materinl is one of the porous composite materi-
als. This material whose constituent elements distribute
at random is mecroscopically isotropic-fnrmogeneous but

microsconically inhomogeneous, In our zrevious study, a
model for the microstructure of a srinding wheel was proposzd
ond better quantitative estimaticn value of the elastic
con-tante woz obtained. Since the mechanical proverties

of ruch inhomoreneous materizl have a scattering rature in
itealf, the statisticel estinmation ( mran value, Jispersion )
way be dezired for the industrinl purvoses. Qur model com=
bined onte-~Carlo Fethod with the Finite TWlement lethod is
©1zo provided with such charscteristic. The zvuthors pro-
sor0d recently other imnroved models comcerning the influ-
ence of the confirurztion of the »ore. "hese models, how-
~yrr, mey not te directly a-plicably to the frrocture roblem,
hecause tie ar~ronriate fracture criterion is not yet oh-
tained in our erperiment, In this o2rer, an attempt is

ade to sho: the frocture *ehavior of grinding wheecl by a
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3. Diescussion.
Fig.4 shows the maximum stress of bending versus struc-
ture for the non-clit specimen. Fig.5 shows that the equi-
valent crack length is approximately proportional to the
grain size under the constant grade. On the other hand,

the crack length remains constant irrespective of the change

of grade under constant grain size, as shown in Fig 6

These experimental results indicate the validity of the as-

sumn»tion of the equivalent crack lencth

Prediction of bursting speed.

A
The fact that Kic values obtained by different test

methods agree with each other indicates the independence of
the test methods. Hence, by determinins the KIc value by

one or two methods, fracture strength for other test method

can be predicted without experiment. For example, the

specd of normal grinding wheel can be predicted by

burstins
The experimen-

using the K¢ values of bending and tension.

tal value agrees fairly well with calculated value by the

method mentioned above. Results are tabulated in Table.

Reference
H.Miyamoto et al,

1972.

I. C. M. Proc., vol. IV, pp48l4
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Schematic model of the material.
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Fig.3 Relation of KT volue

vs, structure.
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Predicted internal crack

lencth vs. grain size.

Fig.4 Relation of max. %::
stress vs., structure §0_4 o
( bending ). gu
ool )
Fig.6 TPredicted internal crack
length vs. grade.
Estimated Bursting Speed Experimental
umber 7 | B B | e Crae | Grpm
36 J 5.61 x10'| 5.25 Xx10° | 5.41 x10°
46 J 6.10 4.66 5.83
60 J 6.81 6.32 6.31
60 o] 7.45 6.17 6.26
80 J 7.97 6.32 6.79
220 J 8.27 7.98 7.03
Table Predicted bursting speed and experimental results.
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