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The Behavior of Fatigue Cracks Rising from the
Rims of a Lateral Hole in Prestrained
Carbon-Steel Specimens

—under the Push-Pull Fatigue Test—

by Shigeyoshi O1wakEg, Kazuo Uno
and Setsuo MIURA

Carbon-steel specimens which had been prestrained in tension and made a lateral
hole in, were tested in the cyclic push-pull load to examine the effects of the prestrain
¢ and the diameter d of the lateral hole upon the fatigue strength, the fatigue crack
propagation, the crack top opening etc.

The main results obtained are as follows.

1) With d=const. and ¢ varying in the order, 2, 0, 14% and with ¢=const. and
varying in the order, 1.8, 2.4, 1.2, 3.6, 0 mm, the endurance limit ¢y increased from the
least at the tops.

2) In general the harder was the specimen, the higher was the endurance limit
ow. At the failing cycle the hardness was higher in the order, ¢=2, 0, 14%, the lowest
being at ¢=2%.

3) For every ¢=const. specimen, oy reached a minimum between the stress gradi-
ent =18 and 25 mm™" as in the case of the rotating bending fatigue.

4) The crack propagation formula obtained was dl/dN=CI, ie. the Frost and
Dugdale type.

5) The crack opening can be evaluated using the non-opening ratio 7 as the crack
top opening using the SIF ratio 4K.;;/4K, it was revealed.
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