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EFFECTS OF MICROSTRUCTURE AND STRESS RATIO ON HIGH-CYCLE
AND VERY-HIGH-CYCLE FATIGUE OF Ti-6Al-4V ALLOY
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ABSTRACT: The effects of microstructure and stress ratio on high-cycle fatigue (HCF) and
very-high-cycle fatigue (VHCF) of Ti-6A1-4V alloy have been investigated by rotating bending
and ultrasonic fatigue testing, and fatigue fracture surfaces were observed by SEM. The results
show that the HCF and VHCF behaviors of the fully-equiaxed and the bimodal Ti-6Al-4V alloy
are similar. For different stress ratio cases, S-N curves present the single-line type or the bilinear
type. The observations of fracture surface indicate that two crack initiation mechanisms prevail, i.e.
slip mechanism and cleavage mechanism. With the increase of stress ratio, the crack initiation
mechanism switches from slip mechanism to cleavage mechanism. A model based on fatigue life
or fatigue limit is proposed to describe the competition between the two mechanisms, which is in

agreement with present experimental results.
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