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Physics of Nonlocal Crystalline Plasticity using Meso-scaled testing
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This work is related to the grain boundary (GB) modeling by so-called
mesoscale testing with micrometer-sized pillars and nanoindentation, and also atomic-scale and
crystal plasticity silmulations. Because the role of GB has two aspects; one is strength due to the
dislocation pile-up and the other is enhancement of ductility due to the activation of slip transfer

across GB. The former mesoscale testing gave us the guideline of selection grain for the parameter
determination of crystal plasticity. And also the mechanical behavior of the slip across GB after
yielding the slip inside the grain. Based on these experimental facts, the newly proposed crystal
plasticity constitutive law with the smooth function of GB index suggests the difference of slip

combination and also the newly constructed micropolar elastic-plastic constitutive law provided the
relaxation of strain localization near the interface.
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SUMMARY of CISS vs GB ENERGY FURTHER CONSIDERATION for FCC
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