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Abstract: Boron nitride materials, such as cubic boron nitride (¢cBN), hexagonal boron nitride (hBN) and polycrystalline cubic boron
nitride (PcBN), are used in a variety of fields for their good properties like heat resistance and high hardness. The hBN has different products
or morphologies, such as powders, fibers, nanometer materials, ceramics, films and so on. ¢cBN can be synthesized by the approach of static
high pressure and high temperature with the addition of catalytic agent in hBN, and has very high hardness only lower than that of diamond
which has the best hardness in the world. PcBN used as cut tool materials matched with numerical control machine can be obtained by
sintering of ¢cBN and binding elements via an approach of static high pressure and high temperature. The preparing approaches, key properties
and applications of various boron nitride materials including hBN, ¢cBN, and PcBN, respectively, are mainly introduced. Some key research
projects are suggested, for example, on relationships among hBN, ¢cBN and PcBN, green production of hBN, synthesis of larger size cBN and
high impact PcBN.
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Tab.1 Effects of catalysts of different particle sizes on the yield of larger sized synthesized cBN single crystals

[43]

Li,N catalyst size cBN single crystal yield ~ Conversion rate

Yield of 30/60 cBN  Static pressure strength of cBN single crystal

/um /ct 1% 1% /N
40-60 137-142 61-63 40.5 62
60-80 144-146 64—65 42.6 66

80-100 133-137 59-61 46.3 72
100-120 133-137 57-59 44.2 70
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Fig.2 Images of starting oBN nanoparticles and high pressure high temperature synthesized cBN !

49]

(a) TEM image of oBN nanoparticles, (b) Schematic model of oBN (d,= 0.351 nm), (c) The picture of synthetic cBN bulk
sample with a diameter of about 2 mm.
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