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Abstrct

Ternary Ti-B-C coatings were synthesized on WC-Co and Si wafers substrates by a PECVD technique
using a gaseous mixture of TiCl,, BCl;, CH,, Ar, and H,. The effects of deposition variables such as substrate
temperature, gas ratio, R,=[BCl/(CH,+BCl;)] on the microstructure and mechanical properties of Ti-B-C coat-
ings were investigated. From our instrumental analyses, the synthesized Ti-B-C coatings was confirmed to
be composites consisting of nanocrystallites TiC, quasi-amorphous TiB,, and amorphous carbon at low boron
content, on the contrary, nanocrystallites TiB,, quasi-amorphous TiC, and amorphous carbon at relatively
high boron content. The microhardness of the Ti-B-C coatings increased from ~23 GPa of TiC to ~38 GPa
of Tig13B055Co.1 coatings with increasing the boron content. The Tig33B055C0.1; coatings showed lower average
friction coefficient of 0.45, in addition, it showed relatively better wear behavior compared to other binary
coatings of TiB, and TiC. The microstruture and microhardness value of Ti-B-C coatings were largely depend
on the deposition temperature.
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Fig. 1. Schematic diagram of the PECVD experimental
apparatus.

Table 1. Typical deposition conditions for Ti-B-C coatings
by PECVD

Total flow rate 65 sccm

Working gas ratio [TiClL(Ar)/ H,]| 0.303(30) / 25 sccm
Deposition pressure 1333 Pa
Deposition time 1 hr

R.F. power 180 Watt
Deposition temperature 370~670°C

R, = [BCL/(BCl; + CH,)] 0~100%

=t Ti-Si-C =8
?l 3 218 ® 19 Yeriich

2.2 Coating characterization
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(Scanning Electron Microscopy, Hitachi, S-4200)2.
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Fig. 2. X-ray diffraction patterns of Ti-B-C coatings with

various boron contents.
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Fig. 3. XPS spectra near the binding energies of (a) Ti
2p, (b) B 1s, and (c) C 1s for Ti-B-C coatings
having various boron contents.
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Fig. 4. Selected area diffraction patterns (SADP), and
dark-field TEM images for (a) Tip4Bo15Coa4
coafings and (b) Tip33B055Co.11 coatings.
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Fig. 5. Microhardness values of the Ti-B-C coatings with
various boron contents.
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Fig. 7. X-ray diffraction patterns of Ti-B-C coatings
deposited at various deposition temperatures.
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