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Basiec Characteristics of Micro-Fatigue-Craeks
on the Unnotched Smooth Specimens

Chang Min Suh, Hideo Kitagawa and Ryoji Yuuki

Abstract

Quantitative analysis have been carried out on the micro-cracks on the surface and into the
depth of unnotched smooth mild steel specimen under cyclic strains by rotating bending fatigue
tests.

Some of the results are;

(1) Cracks initiate at the early stage of fatigue life, N:;/N;=10 to 20%,
the rest of fatigue life.

(2) Coalescence of highly crowded small fatigue cracks of random distribution seems to induce
the final fracture at higher stress level.

and propagate during

(3) The curves of crack initiation and the equal crack length on the graph of stress versus
number of cycles are parallel to the S-N curve.

(4) The distributions of micro-surface crack length and depth show the composite Weibull
distributions which are approximated to two straight lines separated by the value of transient
region between stage [ and stage I crack.
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Table 1 Chemical composition and mechanical
properties,

Chemical composition, wt, %
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Mechanical properties*
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TFig. 2 Initiation, propagation, interaction and coalescence of many micro fatigue cracks distributed on the
smooth surface of specimen. Stress range (a-1) to (a-5); o¢.=34kg/mm? (333MN/m?), and (b-1)
to (b-4); 0.=30kg/mm? (294MN/m?). These figures show that the cracks propagate and coalesce
with one other at high stress ¢.=34kg/mm?, while the cracks seems to grow independently at g.=
30kg/mm?®.
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Photo 1 Growth of a micro surface crack through
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length.
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Fig. 12 Schematic Weibull plot against crack length.
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