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The Effect of I nteraction Between Hardness, Inclusion and
Microstructureson the Fatigue Behavior of Steel

S. Mortezaei A.R. Mashreghi

Abstract

In this study, the fatigue behavior of alloy steels with different hardness values was tested. Results showed
that the fatigue limit increases by the increment of hardness up to 400 Vickers whereas it drops when the
hardness value exceeds 400 Vickers. Fractographic observations using scanning electron microscopy
revealed non-metallic inclusions as the dominant fatigue crack initiation sites. By predicting the
threshold stress intensity, with the aid of scanning electron microscope observations of the fracture
surface and comparing the fatigue limit of the steels, the appropriate effect of hardness on the fatigue
behavior of the steel can be presented. Finally, ssmple and accurate models were proposed for the
estimation of the fatigue limit by means of hardness.

K ey words Fatigue Strength, Non-metallic inclusion, Stress intensity factor.
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