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Synthesis and functional development of bulk sintered superhard SiN2
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In this project, our aim is to synthesize bulk sintered SiN2, the fourth
type of silicon nitride, and to elucidate its grain boundary and interface structures as well as
mechanical properties. Using a high-pressure press capable of large-volume synthesis, we synthesized

y -Si3N4, the densest polytype of Si3N4, and reacted it with nitrogen under 60 GPa by using a
laser-heated diamond anvil cell to successfully synthesize SiN2. In order to elucidate the
mechanical properties, a nano-indentation measurement for small-sized nitride sintered under
ultra-high pressure was conducted. Although there are some issues to be improved in the synthesis
and the evaluation of mechanical properties, we have established a research guideline to elucidate
the mechanical properties of ultra-high-pressure materials synthesized under ultra-high pressure.
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