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In this study, a new virtual atom acceleration method is developed by
extending Collected Variable driven Hyperdynamics (CVHD) method, which is one of the acceleration
methods for molecular dynamics (MD) simulations. This method enables time acceleration of solute
diffusion not only in an institutional solid solution (Fe-C) but also in a substitutional solid
solution (Fe-Cr). Furthermore, we have developed a new method for calculating the solid-liquid
interfacial energy at non-equilibrium interfaces (outside the melting point) without defining the
liquid phase by applying the free energy surface search method based on metadynamics. Using this
method, we investigated the temperature dependence of the interfacial energy of pure iron
solid-liquid interfaces and found that the interfacial energy increases with increasing undercooling

temperature.
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