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Results from orientation-field-based phase-field models will be reviewed [1, 2, 3]. First I briefly present a phase-field model developed during the past decade that incorporates homogeneous and heterogeneous nucleation of growth centers, and several mechanisms for the formation of new grains at the perimeter of growing crystals, a phenomenon termed as growth front nucleation. This approach enables the modeling of complex polycrystalline structures including disordered ("dizzy") dendrites, crystal sheaves, spherulites, and fractal-like aggregates (Fig. 1). Possible control of solidification patterns via external fields, confined geometry, particle additives, scratching/piercing thin films, etc. via phase-field modeling will also be addressed. Microscopic aspects of growth front nucleation, quantitative simulations, and possible future directions will also be discussed briefly.
[image: image1.png]


[image: image2.png]


[image: image3.png]


[image: image4.png]


[image: image5.png]


[image: image6.png]



[image: image7.png]


     [image: image8.png]


    [image: image9.png]


[image: image10.png]


[image: image11.png]


[image: image12.png]



Fig. 1 Complex crystallization structures in experiments (upper row) and in simulations performed using the orientation-field-based phase-field model (bottom row).
Literature:

[1] Gránásy, L.; et al. Nat. Mater. 2004, 3, 645–650.

[2] Gránásy, L.; et al. Metall. Mater. Trans. A 2014, 45, 1694–1719.

[3] Gránásy, L.; et al. Prog. Mater. Sci. 2019, 106, 100569. 
