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Abstract

In this study rotating bending fatigue tests have been carried out with the deep non-through
radial holed notch specimens of low carbon steels(SM 22C). It is investigated that the behav-
iors of surface and interior fatigue crack propagation and the variations of the shape of the
cracked surface on the magnitude of bending stresses. The Obtained results are summarized as

follows.
(1) The relations between [Crack length] and [Cycle ratio] are expressed by following eq.
in the 0.1~0.6 range of N/Ny. log[crack length]=A4 + B[N/N,]

In case of surface crack length, values of A and B are uniformed independent upon the
magnitude of bending stress, but those are variable according to the magnitude of bending stress
for interior crack length.

(2) The following eq. is derived on the surface crack propagation rate, bending stress and
surface crack length. (¢¢/dN) = (3.94X107'%) g*54¢

(3) Under small stress, interior crack propagation rate increase with the interior crack growth
but it decrease for large stress.

(4) The shape of cracked surface depends upon the magnitude of bending stress. Under small
stress fatigue crack propagates as an semi-ellipse with semi-major axis of surface crack length
with semi-major axis of interior crack length for large stress.
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Table 1 Chemical compositionof the specimen material (wt%)

Material C Si Mn P S Cr Ni Mo Cu
SM22C 0.23 0.15 0.50. 0.003 0.022 0.01 0.01 0.01 0.03
Table 2 Mechanical properties of the test specimen
Material Tensile strength Yield strenth Elongation Reduction of area| Mean hardness

(kgf/mm?) (kgf/mm?) (%) (%) (Hvm)
SM 22C 58.2 53.9 15.9 54.8 200
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