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Large-scale Phase-field Simulation of Solid-state Sintering for Predicting Microstructural Evolution of
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Superconducting properties of iron-based superconductor BaFe:As: (Bal22) depend on the
polycrystalline microstructure and material density determined by sintering process. To predict
microstructural evolution of Bal22 during solid-state sintering, a large-scale phase-field simulation is
performed with 80,917 Bal22 particles that have anisotropic interface energy dependent on crystal grain
orientation. The simulation result demonstrates that the morphological change and microstructural
evolution, including the complex interactions of many particles and the effect of the interfacial anisotropy

during sintering of Bal22, can be analyzed.
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Fig. 1 Initial distribution of 80,917 Ba122 particles.
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Fig. 2 Wulff plot of anisotropic surface energy of Bal22.
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Fig. 3 Morphological changes of sintered compact during 200 s.
The right-hand side figures show an enlarged view of the area
surrounded by the red dashed line.
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Fig. 4 Distribution of crystal grain orientation on the cross-
section at z = 102.4 um, t = 200 s.
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