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Introduction

NaCl-type MC carbides are one of the most important precipitates for strengthening steels. To obtain desired materials properties, it Is necessary to
understand the precipitation behavior of carbides and the interaction between precipitates and various defects such as dislocations or grain boundaries.
As a means to enable an atomic-level investigation on the behavior of MC carbides, in the present study, the second nearest-neighbor modified
embedded-atom method (2NN MEAM) interatomic potential for Fe-Metal-C (Metal: Ti, Nb, Mo, W) ternary systems and constituent binary Fe-Metal and
Metal-C systems are developed. It is shown that the potentials reproduce various fundamental physical properties of relevant systems reasonably well.
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Development

Dilute heat of solution

Surface energy
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d The unit of surface energy is J/m?.

Fe-Metal-C (Ti, Nb, Mo, W) ternary systems

" The ternary parameters could be automatically determined from potential parameters
for constituent binary systems.
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on the relevant binary systems

d The unit of surface energy is J/m?.

Conclusions

It has been shown that the present 2NN MEAM potentials for the relevant systems can reproduce various fundamental physical properties - structural
properties (enthalpy of formation, lattice parameter and dilute heat of solution), elastic properties (bulk modulus, elastic constants) and surface energy.
The present potentials can be applied to atomic-level investigations of the precipitation behavior of Metal-C (Metal:Ti, Nb, Mo, W) carbides and their
effects on the deformation and mechanical properties of steels.
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