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Cr,3Cg and its various solid solutions are vital phases in the most modern creep-resistant steels. Although there has been a great deal of work in understanding the significance of this carbide with respect to elevated
temperature properties, the detailed thermodynamic properties deserve further attention. In particular, there is a long-term need to establish the atom-distribution, energetic and structural implications of different atoms in
the basic Cr,5;C4 crystal structure, including solutes such as iron and boron. The standard thermodynamic assessments which are based on macroscopic measurements have not revealed such information. To work towards
this goal, we use the all-electron full potential linearized augmented plane-wave method (FLAPW) within the generalized gradient approximation, a scheme more accurate than a variety of other density functional methods.
The calculated ground state equilibrium lattice parameter is 10.57 A for nonmagnetic Cr,3Cs and 10.56 A for ferromagnetic FeCr,,Cs Where the Fe atom prefers to substitute on the “4a” site. The formation enthalpy of Cr,;Cg

is calculated to be 1.82 kJ atom-mol= higher than the lowest formation enthalpy of FeCr,,Cg

the carbide, and indeed to incorporate the energies thus calculated into phase diagram calculation methods such as CALPHAD.

Creep-resistant steels are mainly used in power plant applications to increase the economic efficiency.

. In future work we hope to introduce boron and nitrogen into the lattice given its known influence on the coarsening behavior of
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Calculated energies are at 0 K and zero pressure
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Fe stabilizes Cr,;C;

Fe prefers to substitute to Cr(4a) site of M,;C,
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Lattice parameter, bulk modulus and formation energy of M,3(C,B), from literatures

First consistent calculations on M,;(C,B),
Calculated enthalpies will be implemented to database
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