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A General Model for Relations between Material

Properties and Barriers for Twin Boundary Motion
The seminar will be given in Hebrew
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Twinning is a common mode of plastic deformation that takes place via the motion of material
interfaces called twin boundaries. In a previous work of our group, a discrete "atomistic™ model,
based on the continuous Landau-Ginzburg (LG) model was demonstrated. The model was
simulated using Molecular Dynamics and other energy minimization algorithms and provided
analytical expressions for static properties and motion barriers for twin boundaries. The calculated
results described well the behavior of ferroelectric and ferroelastic materials.

In this work, we expand the aforementioned discrete LG model to account for both shear and
axial deformations in the vicinity of the twin boundary. We found that the expanded non-
constrained model describes several configurations/topologies of the twin boundary, and
specifically some low-width configurations which are typical for twin boundaries in metallic
alloys. In other words, we found a very general model that well-describes static and dynamic
properties of twin boundaries both in ceramic materials and metallic alloys. Thus, analytical
expressions obtained based on the model calculations provide general relations between bulk

material properties and nanoscale twin boundary properties.
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