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A single-phase sintered compact of c-BN was prepared at 7 GPa and 1700°C for 60 min by reaction sintering, which is
accompanied by a conversion from h-BN to c-BN. A high conversion yield of c-BN in the sintered compact was attained
by adding fine-grained c-BN seed crystals (particle size: 0.5-8 um) to h-BN powder in the presence of 1 wt% NH:NOjs as a
catalyst. The induced transformation from h-BN to ¢-BN is greatly affected by ambient pretreatment of the starting
powder in a hydrogen and nitrogen stream. The conversion occurs on a large surface area of c-BN seed crystals, which
results in the formation of direct interparticle bonding between c-BN grains in the sintered compact. A typical sintered
compact of c-BN (bulk density: 98% of theoretical) was obtained from a specimen of 70 wt% h-BN with 30 wt% added
¢-BN crystals having a particle size of 0.5 um. This c-BN compact had an average microhardness of 5100 kg/mm’ and a
specific dielectric constant of 10.0 at the frequency of 1 MHz.

1. Introduction

Sintered compacts of the c-BN-AIN system have
been prepared in previous works'™, in which a

complete conversion from h-BN or amorphous BN h-BN c-BN (10-90 wt%)
to c-BN and an accompanying sintering occur 1-5 um 0.5, 8, 25, 42 um
under 6.5 GPa at temperatures higher than 1400°C. [ T

AIN was found to serve as a catalyst-substrate for

the solid state epitaxial growth of c-BN. l Mixing l

In the present paper, an analogous epitaxial
growth of c-BN onto c-BN seed crystals and the
simultaneous reaction sintering behavior were Vacuum treatment
investigated under high pressure and temperature 600°C, 60 min
conditions by adding c-BN seed crystals to h-BN in
the presence of an NH4NOs catalyst. The effects of
ambient pretreatment of the starting powder” and Ambient pretreatment
the added c-BN seed crystals on the epitaxial 400-1000°C, 60 min
growth and reaction sintering behavior are de-
scribed, along with the microstructure and some

properties of the sintered compacts. 1 wt% NH 4NO3J._,
2. Experimental procedure
Treatment
Figure 1 shows an experimental procedure for 6.5-7 GPa, 1700°C, 30-60 min
high-pressure reaction sintering of c-BN. Commer-
cially available h-BN powder (purity >99.9%, Fig. 1. Experimental procedure for high pressure reaction
grain size: 1-5 um) and c-BN powder (purity sintering of c-BN.
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measured tand also monotonously decreased with
an increase in the frequency and had a constant
value of 0.1 above 10 MHz.
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