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Essence of Size Effects on Strength of Metallic Nano-Films
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To elucidate the essence of size effects on stren?th of metallic nano-films

with thickness on the order of 10 - 1,000 nm, we developed an in situ field emission scanning

electron microscope mechanical testing/analysis system under a controlled environmental condition to
investigate the effects of surface oxide layer and film thickness itself separately. We
investigated into the size effects on fracture toughness, fatigue and creep strength, and mechanisms
of deformation and fracture, and clarified that the thickness or presence/absence of a thin surface
oxide layer strongly affects the strengths of the nano-films.
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