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Application of Nano-polycrystalline Diamond to Cutting Tools —— by Hitoshi Sumiya, Katsuko Harano and Daisuke
Murakami —— The authors have succeeded in the production of single-phase (binderless) nano-polycrystalline

diamond (NPD) by the direct conversion sintering of graphite at ultra-high pressure and temperature. NPD,
consisting of diamond grains of several tens of nanometers, features fine texture, extreme hardness, and high
strength without showing cleavage features and anisotropy of mechanical properties. These salient characteristics
indicate that NPD has outstanding potential as industrial material suitable for cutting tools and wear-resistant tools.
To evaluate the cutting performance of NPD tools, the authors conducted precision cutting tests using various work
materials such as Al-Si alloy, ceramics, and cemented carbides in the respective conditions. NPD tools
demonstrated significantly high cutting performance in each test compared with both conventional polycrystalline
diamond tools and single-crystal diamond tools, indicating that NPD holds great promise in applications for various
cutting and processing tools.
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