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Clarification of hardenability improvement mechanism based on borocarbides
formation behavior in the grain boundary amorphous phase
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In this study, the effect of alloying elements on the segregation behavior
of boron at the grain boundaries of iron was evaluated using the Hillert’ s parallel tangent law
based on the grain boundary phase model, and it was shown that the grain boundary segregation
behavior of boron and alloying elements can be understood from the viewpoint of thermodynamic
stability of alloying element borides. A similar tendency was also confirmed in the grain boundary
segregation behavior of carbon or nitrogen and alloying elements. Furthermore, as a result of
evaluating the grain boundary precipitation behavior by Davies-Uhlmann kinetic treatment using the
obtained data on grain boundary segregation behavior, It was suggested that the precipitation
behavior changes through changes in the thermodynamic stability of compounds such as boride
depending on the type and amount of alloying elements added, resulting in a change in
hardenability.
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