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Abstract: cBN and Al powder are important raw materials for preparing ultra-hard cutting tools. Therefore, Al shell-coated
c¢BN powders that can effectively improve the contact area between the two materials have potential economic value. A
process route was proposed, in which the surface of cBN powder was hydroxylated and modified by silicon-oxide nanolayer
with sol-gel process, the metal aluminum shell was then then coated with molten salt, and finally the core-shell products were
purified. The samples which were prepared under different heat treatment conditions and times, characterized by DSC, XRD,
SEM, TEM and N2 absorption-desorption. The influencing factors and the mechanism of the coating were discussed. Results
show that the coating of the porous structure is formed owing to the Brownian motion and the electrostatic self-assembly
mechanism. The siliceous bridging layer, conductive molten salt environment and heat treatment time all have important
effects on the cladding of the aluminum shell. After heat treatment 2 h, the cBN@AI porous powder with an average particle
size of 5.7 um, a specific surface area of 10.988 m?/g and less impurities can be obtained. This work provides a new strategy
for coating active light metal shell on inert inorganic powder.
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Table 1 Experimental process and conditions

No. Sol-gel  Molten salt Heat treatment time / h
1 x v 2
2 v x 2
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Fig.7 Nitrogen absorption-desorption isotherms and pore size distribution for samples with different heat treatment time
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Table 2 Physical properties of cBN@AI powder with different
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Sample dso/um Surface area/(m*g™") Pore volume/(cm*g ™)
Initial cBN 5.3 1.339 0.003
1h 5.5 5.456 0.005
2h 5.7 10.988 0.014
3h 5.8 6.450 0.007
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