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Investigation of thickness effects on fatigue crack propagation in freestanding
single crystalline copper nano-films by in situ nanoscopic observation

Kondo, Toshiyuki
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To investigate the thickness effects on fatigue crack propagation in
submicron-thick freestanding metallic films, fatigue crack propagation experiments and nanoscopic
observation of fatigue damage formation at the crack tip were conducted in single-crystalline copper (Cu)
films with two various film thicknesses. In roughly 600 nm-thick Cu films, intrusions/extrusions were
formed ahead of the crack tip, and the fatigue crack stably propagated. In contrast, in roughly 300
nm-thick films, the fatigue crack propagated by repeating retardation of crack propagation and slip line
formation ahead of the crack tip, and subsequent rapid crack propagation along the slip line. Specific
fatigue damage or intrusions/extrusions were not formed near the fatigue crack, and moreover the range of
fatigue damage formation around the fatigue crack was localized. These results suggest the presence of
the thickness effects on fatigue crack propagation in submicron-thick metallic films.
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