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Mechanism of the Fe3(B,C) and Fe23(C,B)6 solid-state transformation

in the hypoeutectic region of the Fe-C-B system
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4. Summary and conclusion

This study investigated the solid state transformations of the
Fe3(B,C) and Fe,3(C,B)g phases occurring in the hypoeutectic Fe-C-B
system. Thermodynamic equilibrium calculations were used and
experimentally validated, with the following results:

e Solid-state transformations in the hypoeutectic region of the Fe-
C-B system are influenced by an enrichment of B inside the

eutectic structure resulting from the solidification process. This
increased B content is not reduced in solid state due to the low
diffusivity of B and C inside the hard-phase structure and the
low solubility of B in the metal matrix.

o Phase stability is subject to local equilibria related to the local C
and B concentration of the hard-phase structure.

e At T = 900 and 1000 °C, small amounts of the Fe,B phase are
present in addition to the Fes3(B,C) hard phase in alloys with
increasing B content.

o In the temperature range from T = 700 °C—800 °C, a peritectoid
decomposition of the Fe3(B,C) phase occurs according to the
schematic reaction Fes3(B,C) + Fe — Fey3(C,B)g or at higher B/
(C + B) ratios according to Fe3(B,C) — Fey3(C,B)g + FesB

e Increasing B content subsequently stabilizes the Fes(B,C) and
Fe,B phases, which are then present in addition to the Fe,3(C,B)g
phase.
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