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Atomistic study of deformation twinning based on direct observations
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Deformation twinning, the formation of a domain with the mirror or two-fold
rotation symmetry by applied load, is one of the primary plastic deformation modes of crystalline
materials. It is known that deformation twins are formed by slip of twinning dislocations. However,
little is known about the detailed behavior of twinning dislocations. In this study, the mechanisms
of deformation twinning in alumina ceramics were further examined based on findings obtained by a
former research project conducted by the principal investigator. In addition, a new in situ loading
experimental system for transmission electron microscopes was developed. This system makes it
possible for us to directly observe the nucleation and propagation processes of deformation twins in

the atomic resolution.
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