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Synthesis of TiN-Coated cBN Powder by Sol-Gel Method Using Titanium (IV) Isopropoxide

Youn Seong Lee?, Sun Woog Kim', Young Jin Lee', Ji Sun Lee', Dongwook Shin’, Sae-Hoon Kim®, and Jin Ho Kim'
' Optic & Electronic Component Materials Center, Electronic Convergence Materials Division,
Korea Institute of Ceramic Engineering and Technology, Jinju 52851, Korea
? Division of Materials Science and Engineering, Hanyang University, Seoul 04763, Korea

3 Department of Ceramic Engineering, Gangneung Wonju National University, Gangneung 25457, Korea

(Received June 12, 2020; Revised July 2, 2020; Accepted July 13, 2020)

Abstract: In this study, TiN-coated cBN (cubic-structure boron nitride) powders were successfully synthesized by a sol-gel
method using titanium (IV) isopropoxide (TTIP) and by controlling the heat treatment conditions. After the sol-gel process,
amorphous nano-sized TiO was uniformly coated on the surface of cBN powder particles. The obtained TiOx-coated cBN
powders were heated at 1,000~1,300°C for 1 or 6 h in a flow of 95%N,-5%H, mixed gas. With increasing temperature,
the chemical composition of the TiO coating layer changed in the order of TiO,—TisO;—>TisO;—TiN due to reduction
of the Ti ions. The TiN coating layer was observable in the samples heated at 1,200°C and appeared as the main phase
in the sample heated at 1,300°C. The resulting thickness of the TiN coating layer of the sample heated at 1,300°C was

approximately 45~50 nm.
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Fig. 1. Flowchart cBN@TiIN synthesis experimental procedure.
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Fig. 2. Appearance of samples (a) surface treated cBN, (b) cBN

surface coated with TiO,, and (c) cBN surface coated with TiN.
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Fig. 3. (a) FE-TEM image of the TiOx coated cBN, FE-SEM
image of the TiOy coated ¢cBN of (b), and (c).
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Fig. 4. (a) XRD patterns of TiN-coated cBN sintered at 1,000~
1,300°C for 1 h and (b) XRD patterns of TiN-coated cBN sintered
at 1,000~1,300°C for 6 h.
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Fig. 7. FE-SEM image of TiN-coated cBN sintered at different
temperature for 6 h: (a) 1,000°C, (b) 1,100°C, (c¢) 1,200°C, and
(d) 1,300°C.

Fig. 8. (a) FE-SEM image of TiN-coated cBN sintered at 1,300°C
for 6 h, EDS mapping of (b) oxygen, (c) boron, (d) nitrogen, and

(e) titanium.
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