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A unified understanding of mechanical properties of solids from the viewpoint of
universal statistical properties related to collective motion of defects
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The present study challenges the unsolved problem of “elucidation of the
relationship between the mechanical properties and the collective motion of elementally deformation
processes" for the further improvement of the reliability of structural materials. The
quantification of collective motion, which has been a bottleneck in the past, focuses on the
universal statistical properties inherent in solid materials that reflect the collective motion of
solid plasticity. In this study, molecular dynamics calculations were used to explore the
statistical properties of solid materials of various structures (crystal structures, amorphous
structures, and mixed structures) and systematically investigate the relationship between the
parameters that characterize these statistical properties and the mechanical properties of strength
and ductility. Finally, we found the relationship between collective motion and mechanical

properties.
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