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Innovative Ultra-hard Materials: Binderless Nano-polycrystalline Diamond
and Nano-polycrystalline Cubic Boron Nitride
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We have succeeded in the production of novel ultra-hard materials: single-phase (binderless) nano-polycrystalline diamond
and nano-polycrystalline cubic Boron Nitride (cBN). These nano-polycrystals were synthesized under static ultra-high
pressure and high temperature using a new method, direct conversion sintering. The new hard materials consist of fine
grains of several tens of nano-meters without containing any secondary phases or binder materials. They thus have high
hardness and high strength that surpass those of single crystals and conventional sintered compacts containing binder
materials. The fine microstructure containing no secondary phases and the outstanding mechanical properties of these new
hardmaterials are promising for applications to next-generation high-precision and high-efficiency cutting tools.
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