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Abstract

When grain sizes are reduced to the nanoscalen ¢paindaries (GB) become the
dominant sources of the dislocations that enalalstiol deformation. We present the first
molecular dynamics (MD) study of the effect of dithhonal solutes on the dislocation
nucleation process from GBs duringiaxial tensile deformatiorA simple bi-crystal
geometry is utilized in which the nucleation andpgagation of dislocations away from a
GB is the only active mechanism of plastic defoioratSolutes with atomic radii both
larger and smaller than the solvent atomic radierewconsidered. Although the
segregation sites are different for the two cabesh produce increases in the stress
required to nucleate a dislocation. MD simulatiahsoom temperature revealed that this
increase in the nucleation stress is associated ehianges of the GB structure at the
emission site caused by dislocation emission, tgpdb increases in the heats of
segregation of the solute atoms, which cannot shfftio lower-energy sites on the
timescale of the nucleation event. These resultdribuite directly to understanding the
strength of nanocrystalline materials, and suggesable directions for nanocrystalline
alloy design leading toward structural applications
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