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Introduction

In very high cycle regime, the fatigue crack of high strength steels tends to occur around the interior
inclusion, and fine granular area (FGA) is formed around the inclusion. The fatigue crack growth rate
in the FGA is less than the Bergur’s vector and lattice constant of the steel. How can we interpret such
a low rate of the fatigue crack growth? This question is the fundamental motivation of the present study.

Fractography of fatigue crack growth inside the material and its probabilistic model

The authors have carried out fatigue tests for the bearing steel (SUJ2) in rotating bending toward the
very high cycle regime of 10° cycles. Fig.1 indicates the SEM observation of the fracture surface around
inclusion, in which a clear FGA is found around the inclusion'. Fig2(a) represents the FGA replaced by
a number of fine cells, whereas Fig.2(b) indicates the definition of the crack length a (radius of penny-
shape crack).
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(a) Cell division (b) Definition of virtual crack length within FGA

Fig.2 Cell division and definition of crack length within fine granular area (FGA)

Fig.1 FGA formed around inclusion
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