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Abstract
Fatigue failure of metallic materials may happen at a stress below conventional fatigue limit and the fatigue life is beyond 107 cycles, which is the new research regime of very-high-cycle fatigue (VHCF). The significance of VHCF research is of two folds. On the one hand, the mechanism of crack initiation and propagation for VHCF defers from that for high-cycle and low-cycle fatigue, for which the new mechanism needs to be revealed. On the other hand, engineering structures and components, such as airplanes, high-speed trains and suspension bridges, require more than 107 cycles of safe performance. This presentation is about the newly advances and the encountered challenges in VHCF issues, which will share with you with the following parts: What is VHCF? Why VHCF is investigated? What are the essential characteristics of VHCF? What are the newly advances and encountered challenges in VHCF?
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