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Summary

It is generally accepted that K¢ criterion is usefull for initiation of brittle fracture, but this
method has a weak point that the linear elastic fracture mechanics approach must be applied only
when a yield zone arround a crack tip is very small compared to crack length. Brittle fracture of a
structure after large scale yielding, however, is observed sometimes at comparative high temperature.

As an approach to this phenomenon, the crack opening displacement (COD) concept available in
large scale yielding was proposed by A. A.Wells about ten years ago. After that, many papers
about mathematical theory of COD concept or engineering criterion of fracture have been pub-
lished. Nevertheless some problems to be solved have been left still. One of them is how to decide
the critical COD for brittle fracture at comparative high temperature, since at such temperature
a ductile crack mostly propergates before initiation of cleavage fracture.

For this reason, in this paper the initiation of ductile crack was investigated precisely using
single-notched and double-notched specimens of 60 kg/mm? high strength steel in static and
dynamic pure bending COD test. As a result, it was made clear that the critical COD for the
initiation of ductile crack is independent of temperature and strain rate. Moreover, an influence
of notch distance of double-notched specimen on critical COD and distorsion behavior of specimen
was studied experimentally and numerically, since double-notched specimen have been used
sometimes in COD test. And the most suitable notch distance was obtained, of which the double~-
notched specimen shows small interaction of notches and distorsion behavior close to single-

notched specimen.
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Table 1 Chemical composition of HT-60 (weight %)

steel C Si Mn P S Cr Mo A\ Ni

HT-60 0.15 0.30 1.30 0.011 | 0.005} 0.03 0.01 0.03 0.02

Table 2 Mechanical properties of HT-60

steel vield strezss sif':rsligl’fh elongation Chargy :5 C
0, -
(kg/mm ) (kg/mmZ) (/0) (kg—m)
HT-60 51.0 65.0 32 04,7
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