(®)
2016 2018

Understanding of phase separation mechanism of transition metal-base carbide
during spark plasma sintering and thermal annealing and their nano-structure
control
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High density TiC ZrC and TiCN ZrCN solid solutions were synthesized by
spark plasma sintering at high-speed heating rate. By succeeding heat aging the solid solutions,
highly hard and ductile ceramic composites were developed by dispersing nano-sized second phases.
The phase decomposition mechanism was clarified as Spinodal decomposition, and the self-aligned
nanostructure caused the simultaneous improvement of hardness and fracture toughness. This study
has first experimentally demonstrated the Spinodal decomposition of high-temperature transition
metal carbonitrides. By substituting C by N in TiC and ZrC, the sintering temperature and
decomposition temperature significantly decreased, and high hardness and ductile ceramics were
developed at moderate temperatures. Spinodal decomposition was found to be useful to develop
high-performance ceramics.
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