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Control of grain boundary segregation in ferrous alloys using interaction
between solute elements
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Solute segregation at grain boundaries in polycrystalline metals has strong
effects on various material properties. In this study, the segregation behaviors of C, P, N and Sn
in bcc-Fe were investigated. By considering the influence of grain boundary character, quantitative
evaluation using three-dimensional atom probe was performed to clarify the influence of interaction
between solute elements on grain boundary segregation. In the Fe-P binary alloy, the segregation
amount of P increased with larger boundary misorientation. As for the high-angle grain boundaries in

the other Fe-X binary alloys, the segregation amounts did not increase linearly with the addition
amounts, indicating the repulsive interaction between each element. Furthermore, in the Fe-P-C and
Fe-Sn-C ternary alloys, the segregation of P and Sn was suppressed by C addition, which revealed the
role played by their repulsive interaction with C.
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