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Abstract:

Phase separation and ordering are decomposition processes observed in many metallic alloy systems. The
states of a system during decomposition are usually modeled with temperature-dependent state functions,
like free energy, despite the fact that temperature is not strictly defined for systems far from equilibrium. An
intriguing approach for exploring non-equilibrium phenomena is Steepest-Entropy-Ascent Quantum
Thermodynamics (SEAQT), in which a kinetic path from an initial non-equilibrium state to a stable
equilibrium is determined from an equation of motion and the postulate that the state of a system follows the
direction of steepest-entropy-ascent. In this work, the SEAQT model is applied to decomposition processes
in an FCC solid solution. An interesting feature of the SEAQT approach is that it describes both continuous
and discontinuous decomposition mechanisms within the same framework. In addition, for some interaction
energies and initial conditions, it predicts Kinetic pathways that have characteristics of both phase separation
and ordering.
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