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Table 1 The lowest synthetic condition of different systems and the conversion rates in the same condition

Pressure Temperature Conversion rates
System
/(GPa) /CCH (4.7 GPa,1500 C)
Mg+ hBN 4.5 1350 60 % ~70%
LiH+hBN 4.2 1300 40%~50%
Li;N+hBN-+B 4.7 1400 30%~40%
B+Li;N 4.5 1400 20% ~30%
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Fig.1 The images of the cBN crystals synthesized in different systems
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Table 2 The parameter of the black cBN crystals synthesized in different systems

System Color Size/(pm) Smoothness Morphology
Mg—+hBN Black 50~80 Rough Integrity
Black,
LiH+hBN } 70~100 Smooth Platelet
semi-transparent
] Black, Tetrahedron
Li; N-++hBN-+B 70~100 Smooth
Brown octahedron-like
B+LisN Black 10~50 Smoother Tetrahedron
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Fig. 2 The XRD patterns of the ¢cBN crystals synthesized in different systems
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Table 3 The residual stress of the cBN crystals synthesized in different systems
System lo-mode/(ecm™ ) to-mode/(cm™ 1) Residual stress/(GPa)
Mg+hBN 1054.58 1307.05 0.31
LiH-+hBN 1054.75 1306.07 0.45
Li;N+hBN+B 1055.61 1305.05 0.14
B+LisN 1055. 15 1306. 07 0.22
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The Study on Black ¢cBN Synthesis with Different Systems
DU Yong-Hui' ,ZHANG Tie-Chen’ ,ZHANG Wei-Sen'

(1. School of Physics s Bethua University ,Jilin 132013,China;
2. National Laborary of Superhard Materials,]Jilin University ,Changchun 130012 ,China)

Abstract: As well known, cubic boron nitride display more integrated morphology and larger crystal
sizes with the color burn. In this paper, black ¢cBN crystals were synthesized in the systems of
Mg-+hBN, LiH+hBN, Li;N+ hBN + B and B+ Li;N, respectively. Optical microscope (OM) , X-ray
diffraction and Raman spectroscopy were used to make a comparison with different black ¢cBN crystals
on the aspect of the synthetic condition,crystal morphology,grain size and residual stress. The results
showed that the synthesized ¢cBN with the different system exhibited obvious difference. In order to
optimize the ¢cBN synthesis,the appropriate system should be chosen according to diverse demands in
practical applications.

Key words:cBN;catalyst;additive;residual stress
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