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Background & Motivation The Implications of Grain Boundary State for Mechanical Properties
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The peak difference 1n flow stress between the alloys occurs at the global composition where grain

Molecular Dynamics Simulations boundary segregation 1s maximized. This state corresponds to a minimum 1n the grain boundary energy
and excess free volume, which manifests in the mechanical properties as a peak strength.

Nanocrystalline AI-Mg models constructed with different grain sizes and solute
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Conclusions

* MD simulations of nanocrystalline Al-Mg alloys with various solute contents and grain sizes were performed to study the effect of grain boundary segregation on the mechanical properties.
* We find that the distribution of dopant atoms 1n the nanostructure 1s of significant importance for the strength of the alloys, and this new effect 1s denoted grain boundary segregation strengthening.

* Solute enrichment at grain boundaries reduces their energy and excess free volume, which 1n turn suppresses grain boundary plasticity via stabilization against local atomic shuffling and rearrangement 1n the grain
boundaries. Stabilization of the grain boundaries delays the onset of dislocation nucleation with an attendant increase 1n the yield strength of the alloys, thereby providing mechanistic insights into this effect.
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