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Very High Cycle Fatigue of High Strength Steels
"Internal Inclusion-Induced Fracture"
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Abstract

It has been clarified that high strength
steels exhibit the S-N property consisting of
an S-N curve for the surface-induced fracture
in low cycle fatigue and another S-N curve for
the interior inclusion-induced fracture in very
high cycle fatigue. From a viewpoint of an ensuring
the long term durability of the actual industrial
products, the fatigue property of structural
materials in the very high cycle regime has
become an important subject. A characteristic
area indicating the fine morphology is formed in
the vicinity of an inclusion at the crack initiation
site on the interior induced fracture mode during
the long sequence of cyclic loadings. This area is
so called as “Fine Granular Area (FGA)”
because ‘fine granular’ particles are observed in
scanning iron microscope (SIM) images and
transmission electron microscope (TEM) images
of longitudinal section of the FGA.

The features of fracture surface and FGA
formation mechanisms of internal inclusion

induced fracture are reviewed in this paper.
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