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2. Brperimental Procedure

Specimens ( a high tension structural steel, SM-50 )
tested were of standard Charpy geometory in cross-section
( 10mm square with a 45% V-notch of depth 2mm and root
radius 0.25mm ). The specimens were tested in the range
from room temperature to ~l9600 using a three point bend
Jig suspended beneath the cross-head of an Instron-type
Testing Machine of Ston capacity.
3. Experimental Results and Discussion

When a slow bend test was carried out on the specimen
with a small drilled hole located at some distance from the
tip of a notch, an interesting behavior was found on the
load-deflection curve. These results are showrn in Fig.l
compared with those of normal specimens without holes.
Tested below —4000, an unstable brittle crack is initiated
at the noteh followed by the breaking of the specimen in
two. On the other hand, above the temperature an unstable
crack goes into the hole and stops just there. This critical
temperature is expected to be characteristic of each steel.
An apparent arrest load PA is defined on the load-deflection
curve as shown in Fig.?2.
3-1. Effect of the Distance between a Hole and a Notch Tip

No big difference between the yield load of the
specimens with a hole and that of normal ones is observed.
The fracture load of the specimens with a hole at various
distances from the notéh tip are shown as a function of
test temperature in Fig.3.

The temperature dependence of the fracture loads of normal

II - 343

specimens is shown by a broken line together. It is noted
that the loads for the specimens with a hole at a 2mm
distance take the rearly same values as those of the
normal specimens. A hole at a 2mm distance is assumed

not to disturb the stress field in the specimen during
bending since both PY and PF are hardly affected by a hole.
The effect of the positicn of & hole on an arrest load is
shown in Fig.4. The specimens with a hole at = 2mm or 3mm
distance yield the definite values above the critical
temperature, but they are rot essential themselves.
Nevertheless, it should be noted that the definite value,
not zero, lies above the critical temperature, which
shifts with the test conditions. That corresponds to the
phencmenon that a brittle crack is arrested in a hole.

If the crack is not arrested in a hole and immediately
another crack is initiated at the opposite side of a hole,
the specimen is broken and the definite value of an arrest
load can not be obtained.

In the case that a brittle crack is arrested in a hole,
the arrest load is roughly half the general yield load of
the same specimen at the critical temperature. When a
Similar consideration as in the case of a Robertson test
is taken here, the temperature at which a brittle crack
rurning in the specimen under a uniform transverse tensile
stress of half an yield stress can be arrested, may well
be defined as an apparent arrest temperature of the specimen.
There is a good agreement between the apparent arrest

temperature and an arrest one obtained for the same thick
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