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A temperature gradient method was applied to grow a large cubic boron nitride (¢cBN) crystal under 5.5 to 6 GPa and 1700
to 1950°C using Li;BN; as a solvent. The obtained crystals, up to 2.6 mm in size, consist of large {11/}, mostly {113} faces,

and small {111}, {IT1} and {100} faces, in contrast to the latter three faces being predominant in commercial ¢BN,
Borazon. The {11/} and {100} faces are characterized by striations parallel to {110) and estimated to correspond to the
nitrogen-terminating surface. Although the crystals were apparently single crystals without inclusions and cracks, it was
found that they were usually twinned and polycrystals by strict observation by single crystal X-ray diffraction.

1. Introduction

Because boron nitride with sphalerite-type struc-
ture, usually called cBN, has nearly the same
physical and chemical properties as diamond and
has outstanding wear-resistant properties against
ferrous materials, it has been produced industrially
since the first success in synthesis by Wentorf in
1957". However, the size of cBN produced so far is
usually less than 0.5 mm across, which confines its
practical use to grinding wheels and sintered
bodies. Large crystals with good quality are needed
to elucidate its thermal, electrical and optical
properties and extend its application to single
crystal tools.

Recently, Mishima er al.”’ succeeded for the first
time in growing a large cBN single crystal of about
3 mm in diameter by applying a temperature
gradient method, where they used LiCaBN; as a
solvent. On the other hand, Li;BN; is the only
compound known so far to have a eutectic relation
with cBN**, among the many compounds known
as conversion catalysts or solvents of ¢cBN, which
makes it reasonable to choose this compound as
an appropriate solvent for the crystal growth. In
this sense, the purpose of the present study is, as

*QOn leave from Onoda Cement Co., Onoda-shi, Yamaguchi,
Japan.

part of developing a method to grow a large single
crystal with good quality, to confirm whether
Li;BN; is appropriate or not for a solvent in the
temperature gradient method, and also to evaluate
the crystal if it is obtained.

2. Experimental

Figure 1 shows a sample assembly used in the
present experiment, which is almost the same as
that described in Mishima er al.”’ Samples were
packed in a Mo growth cell in such a way that a
BN source (commercial cBN powder SBN-T #325/
400, Showa Denko) and a seed crystal (Borazon-
Type 1, GE) were located at the bottom and the
top of the cell, and LisBN, powder was filled
between them. The growth cell was placed in the
upper side of the heater to keep the source hotter
than the seed.

After the whole assembly process was performed
in a glove box with nitrogen flowing, the sample
assembly was compressed immediately to the
desired pressure of 5.5 to 6 GPa. Then it was
heated at 1700 to 1950°C for 15 to 30 hrs, and
quenched before the pressure was released. The
temperature difference between source and seed
was controlled by changing the position of the
growth cell”. As shown in Fig. 1, the value X—Y,
which indicates the position of the cell, was chosen
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