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ABSTRACT





Over the past two decades, the phase field method has become the dominant choice of theorists interested in predicting the solidification microstructures of cast materials. Unless an extraordinary effort is made, most castings are polycrystalline.  While this is well understood, and much practical effort has gone into controlling the size and distribution of grains within a casting, the modeling of such structures remains challenging.  The use of the phase field method to model grain boundaries is now quite common, but there are a number of (often undiscussed) issues with these approaches. In this talk I will give a broad overview of the phase field method and approaches to extending the model to model polycrystalline materials.  Advantages and disadvantages of several approaches will be discussed, and the benefits of using a model motivated by physical considerations will be elucidated.














SHORT BIO





James Warren is the leader of the thermodynamics and Kinetics Group in the Metallurgy Division of the Material Measurement Laboratory at NIST.  He came to NIST as an NRC Post-Doc, after receiving his Ph.D. in Theoretical Physics from UCSB.   Dr. Warren's research is broadly concerned with developing both models of materials phenomena, and the tools to enable the solution of these models. Specific foci include solidification, pattern formation, grain structures, wetting, diffusion, and spreading in metals.  He has been employed at NIST since 1992, in the Metallurgy Division, and is the Director and co-founder of the NIST Center for Theoretical and Computational Materials Science.  Dr. Warren is also a member of the Materials Genome Initiative ad hoc Interagency Working Group of the National Science and Technology Council.














