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Evaluation of large-strain plasticity of nano-films by a hybrid digital image
correlation method

MINOSHIMA, Kohji
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We developed a method for estimating large-strain plasticity of metallic
nano-films on the basis of local large-strain deformation field, which was intentionally introduced and
was evaluated by a digital image correlation (DIC) method. We conducted in situ field emission scanning
electron microscopy (FESEM) tensile testing for a 500-nm-thick Cu film with a notch, and evaluated the
large-strain deformation field around the notch root by DIC. Based on the deformation field, we estimated
the plastic properties of the films with the aid of elastic-plastic finite element analysis. This method
enabled us to estimate large-strain plasticit¥ up to ~6% of the films whose fracture strain was less than
1% in conventional tensile testing. As an application, we applied the method to the fatigue crack closure
of Cu films. The results showed that the method could quantitatively evaluate the fatigue crack closure.
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