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Cutting Performance of Nano-polycrystalline Diamond —— by Katsuko Harano, Takeshi Sato, Hitoshi Sumiya
and Satoru Kukino —— Nano-polycrystalline diamond (NPD) obtained using direct conversion sintering process
from graphite under high pressure and high temperature has a very fine texture composed of small diamond
grains of several tens of nanometers without any binder materials or secondary phases. For this reason the
NPD has significantly high hardness, no cleavage feature and high thermal resistance. Because of its superior
features, the NPD is considered to be highly useful for cutting tools. Here, we describe some mechanical
properties and several cutting performances of NPD. The Knoop indentation hardness tests showed NPD has
very high Knoop hardness especially at high temperature; about 2 times higher than those of single-crystal
diamonds (SCD) above 800°C, The data from wear tests using a diamond wheel indicated that the abrasive
wear resistance of NPD is equivalent to those of the high wear-resistance directions on SCD, and 10 to 50
times higher than those of conventional polycrystalline diamond (PCD; sintered diamond with metal binder).
The results of cutting tests for various work materials, such as Al-Si alloy, ceramics and cemented carbides,
demonstrated that the NPD tool has a significantly higher cutting performance than conventional PCD tools or
SCD tools. These results indicate that NPD has high potential with broad applications of cutting tool including a
new processing method.
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