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Essential Characteristics and Mechanism
of Very High Cycle Fatigue for Low Alloy Steels

Hong Youshi, Qian Guian, Zhou Chengen

(LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing, China)
Abstract: This paper investigated the very high cycle fatigue (VHCF) behavior of two low alloy steels. Fatigue tests
were carried out with hour-glass type specimens loaded in a rotating bending machine at a frequency of 52.5Hz. Fatigue
failure of the specimens occurred at the loading cycles ranging from 10* to 10% and the S-N curve exhibited stepwise
trend. Fractography was examined to reveal that fatigue cracks almost initiated at specimen subsurface for VHCF with
“fish-eye” and “dark area” patterns. A new parameter was proposed to interpret the transition mechanism of fatigue crack
initiation site from surface to interior, which was affected by inclusion size, grain size and applied stress.
Key words: very high cycle fatigue (VHCF); low alloy steels; crack initiation; fractography
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