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Abstract:Abstract:
Controlling microstructures in multiphase/composite materials is one of the primary routes for
improving the properties and performance of materials. However, material microstructures are
typically complex, with irregularly shaped phase boundaries that can evolve, necessitating
simulations to understand and predict their effects on properties. Traditional interface tracking is
numerically difficult because the boundary mesh can become entangled or otherwise become
unsuitable for solution convergence. In this talk, I present two diffuse interface approaches: the
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phase-field modeling, which is well established in predicting microstructure evolution, and the
Smoothed Boundary Method, which is a generic method for setting boundary conditions within a
computational domain. I will first provide an overview of these approaches and various
applications. I will then present a few insights gained through simulations enabled by these
methods, including the modeling of electrochemical dynamics in battery electrodes, which
combines both of these methodologies. I will also describe the activities within the Software
Innovation Center, PRISMS, which are facilitating advances in simulation-based material
science and engineering.
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