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Abstract: <span>Phase field crystal models and their recent extension will be summarized. Their application to non-equilibrium kinetics and phase
transformations in materials will be reviewed. In particular, we review new results from applications of this modeling paradigm to solute trapping
during rapid solidification of alloys, defect-mediated solid-state precipitation, and magneto-crystalline interactions. We close with a discussion of
new complex amplitude representations of PFC models and how these can be used for multi-scale simulations using adaptive mesh refinement
methods.</span>
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Modeling Atomistic Effects on Diffusional Time
Scales
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Modeling Atomistic Effects on Diffusional Time
Scales
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Phase Field Models of Solidification
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Periodic Order Parameters
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Multi-Component Systems
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y: M. Greenwood, N. Ofori-Opoku, J. Rottler and N. Provatas, Acta Mater. (2011)
nponent: Nana Ofori-Opoku, et al, Phys. Rev. B vol. 87 (2013)
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Multi-Component Systems
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Structural Transformations and Grain
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Structural Transformations and Grain
Growth
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Solidification of Meta-Stable Phases

Binary Eutectic solidification
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Solidification of Meta-Stable Phases
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Conservative Dislocation Creation Mechanisms

FCC pol tal def ti
Sl bt salitationt: BCC polycrystal deformation
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Conservative Dislocation Creation Mechanisms
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Conservative Dislocation Creation Mechanisms
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Conservative Dislocation Creation Mechanisms
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Role of Dislocations on Precipitation
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[Vahid Fallah, et. Al Phys. Rev B, 86, 134112 (2012), Acta. Mat.. 61. 6372 (2013)]
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Role of Ioations on Prcipitatio -

r=2,000

[Vahid Fallah, et. Al Phys. Rev B, 86, 134112 (2012); Acta. Mat.. 61. 6372 (2013)]
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Role of Dislocations on Precipitation

t= 12,000

[Vahid Fallah, et. Al Phys. Rev B, 86, 134112 (2012). Acta. Mat.. 61. 6372 (2013))
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Role of Dislocations on Precipitation

[Vahid Fallah, et. Al Phys. Rev B, 86, 134112 (2012) Acta. Mat.. 61, 6372 (2013))
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Role of Dislocations on Precipitation

= 15,000

[Vahid Fallah, et. Al Phys. Rev B, 86, 134112 (2012); Acta. Mat.. 61. 6372 (2013))
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Role of Dislocations on Precipitation
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Role of Dislocations on Precipitation
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Connecting XPFC and PF Models
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Connecting XPFC and PF Models
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Connecting XPFC and PF Models
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Connecting XPFC and PF Models
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Density Amplitudes & Adaptive Mesh Refinement
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[B. Athreya, N. Goldenfeld, J. Dantzig, M. Greenwood N. Provatas, Phys. Rev. E, vol 76 (2007)]
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