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The Behavior of Metal Fatigue in Pre-strained Carbon-Steel
Specimens with a Transverse Circular Hole

— as the Pre-strain Tensile and the Fatigue Test Torsional —

by Shigeyoshi O1waAkE, Kazuo UNo and Setsuo MIURA

Carbon-steel specimens which had been pre-strained in tension and had a lateral
hole made in them, were tested in cyclic torsion to examine the fatigue strength,
fatigue crack propagation and opening as well, etc. Characteristic results obtained
were as follows.

1) As the hole diameter d stayed constant and the pre-strain ¢ varied, t—N,
[—N/Ny, i—N/Ny and tw—7 relations showed that the order of the parameter ¢ as 0,
2, 14% realized the order of the level of the fatigue strength rr or tw, crack length
/, non-opening ratio 7, and tw—Z (endurance limit-stress gradient) curves.

2) The time strength 7o increased before N=10°° cycles as the lateral hole
diminished as 0=3.6, 2.4, 1.2, 0 mm, though it was exclusively high by 6=0mm.

For the later cycles, tr increased—not always as the hole size decreased, and their
relations were expressed in the tw—7Z curves. The more the prestrain ¢, the higher
the level of the curve. The bottom of the endurance limit rw lay for the diameter
ratio 6/d=0.2~0.3.

3) The crack propagation was of Frost and Dugdale type as was also the case
of the rotary bending and push-pull fatigue as well.

4) For the phenomena about the hardness, as the cycle ratio N/Nr increased, Hy
increased by ¢=0, 2% from the early cycle or after a slight decrease, and decreased
by ¢=14% from the early cycle or after a slight increase.

5 The non-opening ratio ¢ for N/Ny=0.6~0.7 levelled higher in the order of

¢=0, 2, 14%.
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