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Effect of Oxide Inclusions on Rotating Bending Fatigue Properties of Purified Carburizing Steels
Ryoji Hayashi, Kaneaki Hamada, Kazuhiro Kobayashi and Toshio Sato

Synopsis : Recently, the oxygen content has been reduced in carburizing steels to improve the fatigue properties, but the
effect of oxide inclusions on fatigue properties of purified carburizing steels was not still clear.
In this paper, the relationship between rotating bending fatigue limits and varea max, i. e., the oxide inclusion
rating by means of statistics of extreme values, was investigated for purified carburizing steels with less than
10 ppm oxygen content.
As a result, it was confirmed that even for purified carburizing steels, decrease of +area max corresponding to
the reduction of inclusion size, was effective for improvement of rotating bending fatigue limits.
The effect of reduction in oxide inclusion size can be estimated by use of the equation for prediction of the
fatigue strength at 107 cycles.

Key words : carburizing steel; inclusion; fatigue strength; rotating bending fatigue test; oxygen content; statistics of extreme
values; varea max.
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Fig.1 Rotating Bending Fatigue Test Specimen.
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Fig.2 Schema of gas carburizing and quenching process.
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Fig.5 Cumulative frequency of the extreme-values of inclusions of
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