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Material microstructure design based on prediction of grain boundary segregation
of solute atoms
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A computational code was developed to predict the grain boundary composition
of multi-component alloys using a thermodynamic database of calculation of phase diagrams. For
several multi-component alloys, the predicted grain boundary compositions were shown to agree with
literature data (experimental values). It was also shown that when the grain size is 10 py m or less,
it is necessary to consider the effect of the grain boundary volume fraction in the computation of
grain boundary composition. The grain boundary compositions of 32 types of nickel-base superalloys
were predicted, and the results were used as explanatory variables to construct a creep strength
prediction model. As a result, it was revealed that grain boundary segregation of boron is effective
in increasing the creep strength of nickel-base superalloys.
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