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Energy of slip nucleation and transmission at grain boundaries
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Grain boundaries (GBs) provide a strengthening mechanism in engineering materials by impeding dislocation motion. In
a polycrystalline material, there is a wide distribution of GB types with characteristic slip transmission and dislocation
nucleation behaviors. There is a strong need to quantify the energy barriers of the individual GBs. We introduce a methodology
to calculate the energy barriers during slip-GB interaction, in concurrence with the general stacking fault energy curve for
slip in a perfect FCC material. By doing so, we calculate the energy barriers for slip transmission and nucleation from various
classifications of GBs. The character and structure of the GB plays an important role in impeding slip within the material. From
this analysis, we show that there is a strong correlation between the energy barrier and static interfacial boundary energy. The
results have profound implications in understanding mechanical response influenced by the underlying grain boundary characters.
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