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Evaluation of the calculation method of grain boundary segregation energy by
diffusion rate theory model
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Grain boundary(GB) segregation of embrittlement elements influences
irradiation embrittlement of steel structural materials and the segregation depends on the GB
segregation energy. Recently, it is reported that the simulated value of the segregation energy is
different from that evaluated from experiments. In this study, from the hypothesis that this
difference is due to the experimental evaluation ignoring the element distribution around GBs, we
attempted to make a model for calculating phosphorus (P) distribution around GBs and GB segregation
based on the atomic process. In making the model, we evaluated the diffusion coefficient of the
mixed dumbbell of a P atom and an iron atom and made clear the GB P segregation process that is
unknown previously. However, we found that it is additionally necessary to make clear the
de-trapping process of P atoms from GBs.
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