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Rheology of Metallic Glasses: Anankeon Dynamics and Elastoplastic Deformation
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In this study, the structural factors that contribute to the activation of
fundamental excitations (anankeons), which govern the deformation behavior of structurally
disordered materials such as metallic glasses was investigated. Using a technique developed by the
principal investigator, ductility was successfully introduced into metallic glasses. It was found
that, in addition to free volume (atomic-scale voids previously identified as important for
ductility in earlier studies); the ductile metallic glasses also contain a substantial amount of
anti-free volume, a structure denser than the stable configuration. Furthermore, detailed
investigation of the structural relaxation process revealed the presence of microscale elastic
stress fields. These newly discovered structural factors correlate well with the observed ductility
of metallic glasses and represent a significant advance toward enhancing the ductility of these
materials.
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