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Fig. 1 Schematic of experimental equipment
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Fig. 2 Relation of combustion temperature
(T) and nitrogen pressure ( p) at different
porosities ( )
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Table 1 Effect of nitrogen pressure and porosity on ignition and product

Porosity Pressure Porosity Pressure Porosity Pressure
| % / MPa | % /MPa | % /M Pa
44 110 51 130 48 110
45 105 52 120 49 110
46 100 53 120 50 105
47 100 54 110 51 100
52 95
Not ignited Ignited, cracked product Ignited, non-cracked product
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Table 2 Properties of BN ceramic

Porosity of compacts(P)

Density of

Porosity of Bending Hardness

No. and nitrogen pressure( p) products/ ( g* cm?) products/ % strength/ MPa  (HYV)
1 P= 48%, p= 110 MPa 1.70 25.1 42.8 108
2 P= 49%, p= 110 MPa 1.68 25.9 41.9 106
3 P= 50%, p= 110 MPa 1. 67 26. 4 40.7 104
4 P=51%, p= 80MPa 1.65 27.3 40.0 101
5 P= 52%, p= 75MPa 1.61 29.1 38.8 98
6 Ref. [ 1] 1.64 51.0
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Fig. 3 SEM photographs of fractured surface of h-BN products synthesized

from reactants with (a) cracked product, (b)noncracked product
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Fig. 4 XRD patterns of -BN ceramic
synthesized under P= 52%, p= 100 M Pa
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Ir BN produced by high pressure gas-solid
self- propagating high temperature synthesis

Chen Guiqing, Han Jiecai, Zhang Yumin, Du Shanyi
Center for Composite Materials, Harbin Institute of Technology, Harbin 150001, P. R. China

Abstract h-BN ceramics were prepared from powders of B and ' BN by means of high pressure gas-solid self-propagat-

ing high temperature synthesis technology. The density of Ir BN ceramics is 1. 70 g/ cm®

, the bending strength and the
hardness of BN ceramics were 42. 8 MPa and 108( HV) respectively. The nitrogen pressure and porosity of reactants
that influence ignition and products have a best scope, 95 MPa <p K110 MPa, 48% <P <52%, in which the steady
combustion products can be obtained. By X-ray diffraction, scanning electron microscopy and transmission electron mi-
croscopy, the phase and microstructure were analyzed. The higher the nitrogen pressure, the larger the h-BN particle.

The distribution of h-BN particles is anisotropic. T here are branches and twists in the h- BN particles.
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