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Development of new tool ceramic materials combining binder-less WC and silicon
nitride and its sintering mechanisms

Nino, Akihiro
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Binder-less Si3N4-WC composite ceramics containing sintering aids were
densely sintered above 1500 with a resistance-heated hot-pressing machine. The a -Si3N4, 3 -SiAION
and WC phases were detected in the ceramics containing WC. The proportion of a phase was decreased

with increasing sintering temperature. The addition of WC was effective in inhibiting a to 8
phase transition. Young"s modulus, hardness and fracture toughness of Si3N4-WC composite ceramics
were increased with increasing the WC amount.

Binder-less WC-Si3N4 composite ceramics without sintering aids were densely sintered under 0-30 mol
% Si3N4 at 1650 . The Vickers hardness and electrical resistivity of the binder-less WC-Si3N4
composite ceramics were closed to those of pure WC ceramics. The binder-less WC-Si3N4 composite
ceramics consolidated without sintering aids and had superior mechanical properties.
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