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Study on the mechanism of solid solution strengthening in steel based on first
principles calculation of dislocation
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In this research, | investigated effects of solute atoms on strength of iron
based on first principles calculation of dislocation. | focused on the effect of solute atoms on
screw dislocation motion. The quantitative interactions between a screw dislocation and a solute
atom were evaluated based on first principles calculation. Moreover, a theoretical framework and a
simulation model to predict the effects of solute species on the macroscopic mechanical properties
were constructed and discussed based on the obtained interaction. These results should be
qudamental knowledge to understand the solid solution strengthening of steel based on the atomistic
theory.
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