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Quantitative Evaluation of Densification Behavior
Using Large-Scale Phase-field Simulation of Solid-state Sintering
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Phase-field (PF) method is a promising approach to predict microstructural evolution and densification
during sintering. To experimentally validate the PF model, comparable data to the experiment must be
obtained by conducting large-scale simulations and statistically evaluating the results. In this study, we
conducted large-scale PF simulations using over hundreds of particles and evaluated some statistics
including densification rate, sintered compact density, grain boundary area, and particle radius distribution.
The evaluation results provided useful information for understanding sintering behavior.
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Fig. 1 Initial distribution of 256 silver particles.
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Fig. 2 Morphological change of the sintered silver compact
during 60 s. The compact volume decreased due to densification.
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Fig. 3 (a) Variation of density and volume rates and (b) change
rate of grain boundary area during the solid-state sintering for

60 s.
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Fig. 4 Histogram of particle radius.
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