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Development of nonempirical alloy design scheme through electronic structure
calculations
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Mechanical properties in BCC metals exhibit complicated behavior related to
the concentration of alloying elements and temperature, which makes it difficult to predict
mechanical properties under various conditions. In this study, we focus on the fact that dislocation

motion, that is the basis of deformation in BCC metals, is due to two thermally activated
processes: kink formation and kink migration. The complicated temperature-dependent mechanical
behavior of alloy system can be described by evaluating the effects of alloying elements on
dislocation motion from an atomic model and developing a framework that links the results with
theories based on thermal activation processes. In contrast to the conventional mechanism based on
elastic interactions, the interaction between the alloying elements and the matrix is found to be
dominated by the electronic interaction.
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