EXFRM

REES/ZEEIAMVEVRD
MHREIE & T 1

A B |t M ' B

Microstructure and Mechanical Properties of Ultra-Hard Nano-Polycrystalline Diamond —— by Hitoshi Sumiya and
Tetsuo Irifune —— High-purity nano-polycrystalline diamonds synthesized by direct conversion of graphite under
high pressure and high temperature have extremely high hardness, no cleavage and high thermal stability. Because
of these features, they have an immeasurable potential for industrial uses in applications such as cutting tools and
abrasion resistance materials. In order to clarify the factors contributing to their high hardness, the microstructures
and mechanical properties of nano-polycrystalline diamonds synthesized by the direct conversion of various carbon
materials were investigated. The results of indentation hardness tests revealed that polycrystalline diamonds
synthesized from graphite under =2 15 GPa and at 2300°C to 2500°C (consisting of fine grains 10 to 30 nm in size and
crystal layers) have very high Knoop hardness (Hk = 120 GPa), whereas polycrystalline diamonds synthesized from
non-graphitic carbons under = 15 GPa and at 1800°C to 2000°C (consisting only of single nano-grains of 5to 10 nm)
have much lower hardness (Hk = 70 to 90 GPa). The observation results of the microstructures of these nano-
polycrystalline diamonds beneath the indents suggest that the existence of lamellar structure and the degree of grain
bonding strength decisively influence the hardness and toughness of polycrystalline diamonds.
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