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Table 1 The composition of specimens %)
No. Ti-coating ¢cBN Al Nanodiamond Ti Si
1 70 15 10 — 5
2@ 70 10 — 10 10

Note: (a) ¢BN without Ti-coating.
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Fig. 3 The SEM morphology of ¢cBN before plating and after plating
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Fig. 4 X-ray diffraction pattern of specimen 1
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Fig. 5 X-ray diffraction pattern of specimen 2
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Fig. 6 SEM images for section of sintered PcBN
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Table 2 Microhardness and relative density of PcBN
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Preparation of Cubic Boron Nitride Polycrystalline
Containing Nanodiamond

ZHAO Yu-Cheng,SUN Jin-Feng, WANG Ming-Zhi

(State Key Laboratory of Metastable Material Science & Technology sCollege o f Materials Science
and Engineering ,Yanshan University ,Qinhuangdao 066004 ,China)

Abstract ; The polycrystalline ¢cBN was prepared at 5.5 GPa and 1400 °C for 500 s. The ¢cBN was coated
with titanium by vacuum slow vaporizing technology, and nanodiamond, aluminum and silicon were
also used as additives to binding components. By SEM and XRD inspections, the structure and phases
of PcBN were identified. The density, microhardness and heat endurance of PcBN were also tested. The
effects of Ti-coating and nanodiamond in PcBN were studied. The results showed that nanodiamond
could be used as carbon source to react with silicon, titanium and aluminum to form various com-
pounds with super hardness, high heat resistance and high stability. These compounds improved the
structure consistency and eliminated the extra residual stress between different substances. The resid-
ual nanodiamond in PcBN was still in diamond structure,and was not graphitized during the sintering.
It not only increased the density and hardness of PcBN, but also reduced the “bridging effect”. As
there were so many kinds of compounds distributed in the binder,the compatibility was improved and
the heat endurance of PcBN was increased.
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