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Local deformation behavior of hcp single crystals using a spherical indenter
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Pure magnesium single crystals, magnesium alloy single crystals (Mg-Al,
Mg-Al and Mg-Y), pure titanium single crystals and pure zinc were applied to indentation tests using
a spherical indenter, and the deformation behavior was investigated. Indentation sizes on (0001)
depend on critical resolved shear stress (CRSS) for basal slips. When indented on (10-10) and
(1-210), indentation sizes were determined by CRSSs for basal slips and {10-12} twins. Pop-in
phenomena were observed on load-penetration curves when indented on (0001). Molecular dynamics
simulations showed that the pop-in phenomena result from the generation of dislocation loops and
cross slips from basal slips to pyramidal slips.
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