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Fatigue of nano-metals
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The purpose of this study is to investigate the mechanism of
tension-compression fatigue In micro- to nano-sized pure metals. In micro-sized single-crystal
copper (Cu) specimens, it was confirmed that the extrusions/intrusions grew with the increase in the

number of cycles and that fatigue cracks appeared at the bottom of the intrusion. On the other
hand, cyclic work hardening did not occur, and the appearance of the extrusions/intrusions was
different from that of Cu bulk counterpart. Low stress amplitude tests using micro-sized
single-crystal nickel (Ni) specimens showed that fatigue damage occurred even below the fatigue
limit of the bulk. Experiments on specimens with different dimensions showed that the fatigue
behavior changed with the change in material dimensions. Transmission electron microscopy revealed
that the internal dislocation structure was strongly influenced by the surfaces of material.
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