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Essential understanding of solute segregation at grain boundary in iron alloys
by considering boundary coherency

ZHANG, YONGJIE
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The effects of C and Mo additions on equilibrium grain boundary segregation
behaviors of P in ferritic model alloys were investigated by using three-dimensional atom probe. In
annealed Fe-P binary alloy, the segregation amount of P at high-angle grain boundary was found to be

higher than that at low-carbon grain boundary. Based on this, the grain boundaries in C-added alloy
and Mo-added alloy with similar boundary characters were selected for analysis. Even with small
amount of addition, C is severely segregated at grain boundary, which reduces the segregation amount
of P. On the other hand, the segregation amount of P is not changed by the segregation of Mo. The
effects of these alloying elements can be understood by considering the thermodynamics in terms of

their interactions with P.
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