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Comp%tational alloy design for improvement of mechanical properties in HCP
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Solution strengthening is a well-known aﬁproach to tailoring the mechanical
properties of structural alloys. Ultimately, the properties of the dislocation/solute interaction
are rooted in the electronic structure of the alloy. Accordingly, we compute the electronic
structure associated with, and the energy barriers to dislocation cross-slip. The energy barriers so
obtained can be used in the development of multiscale models for dislocation mediated plasticity.
The computed electronic structure can be used to identify substitutional solutes likely to interact
strongly with the dislocation. Using the example of a-type screw dislocations in HCP metals, we
compute accurately the Peierls barrier to secondary slip and argue that some solutes should interact

?}rongly with the studied dislocation, and thereby decrease the dislocation slip anisotropy in the
alloy.
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