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On Fatigue Cracks

By Yukihiko TAKENAKA

The plastic deformation always precedes the fatigue failure, and the portion
subjected to repeated plastic deformation in the elastic matrix may play an essen-
tial role in the initiation and non-propagation as well as propagation of fatigue
cracks.

The fatigue tests under repeated plastic strain were carried out and the fol-
lowing results were obtained. '

(1) In the earlier stage of the test, strain hardening will progress, but sub-
sequently the rate of stress increment will decrease gradually and the stress will
saturate to a certain constant value, which corresponds to its strain amplitude.

(2) The relation between plastic strain amplitude &, and the number of
cycles up to fracture N is

& N=C
where @ and C are material constants.

In this paper, a new theory based on these experimental facts is proposed,
which can unifyingly explain the intiation, non-propagation and propagation of

fatigue cracks.
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B4R Weibull DXRFHIIHCT, HFARRI alHI 2ELBNOHER

amm |damm K e% as r ANX107%| NXx107°
4.755 0

5.755 1 18.43 1.024 29.0 0.7865 0.5442 0.5442
6.755 1 19.45 1.081 29.2 0, 7504 0.3575 0.9017
8.755 2 20.60 1.144 29.6 0.7187 0.5016 1.4033
10.755 2 21.64 1.202 30.0 0.6930 0.3818 1.7851
12.755 2 22.17 1.232 30.2 0.6813 0.3373 2.1224
14.755 2 22.32 1.240 30.3 0.6787 0.3277 2.4501
16.755 2 22.07 1.226 30.2 0.6843 0.3469 2.7970
18.755 2 21.47 1.193 29.9 0.6961 0.3958 3.1928

C \/E\? da
N=zav=(37) (3 2 S

C=0.28, ©'=0.05mm
o=4kg/mm?, E=7,200kg/mm?
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