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Abstract

Cubic boron nitride(c-BN) films were deposited on tungsten carbide insert tool by microwave plasma
enhanced chemical vapor deposition(MPECVD) from a gas mixture of triethyl borate(B(C,H;0);), ammonia
(NH;), hydrogen(H,) and argon(Ar). The qualities of deposited thin film were investigated by x-ray diffrac-
tion(XRD), field emission scanning electron microscopy(FE-SEM) and micro Raman spectroscope. The surface
morphologies of the synthesised BN as well as crystallinity appear to be highly dependent on the flow rate
of B(C,H;0); and NH; gases. The deposited film had more crystallized phases with 5 sccm of B(C,HsO),
and NH; gases than with 2 sccm, and the phase was identified as c-BN by micro Raman spectroscope and
XRD. The adhesion strength were also increased with increasing flow rates of B(C,Hs0); and NH; gases.
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Fig. 1. Schematic diagram of MPECVD system.

Table 1. Typical deposition conditions

Conditions
Power (W) 1,500
Pressure (torr) 50
Deposition time (hr) 5
Ar gas (sccm) 5
H, gas (sccm) 200
NH; gas (sccm) 2,3,4,5
B(C;H;0); gas (sccm) 2,3,4,5
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Fig. 2. An FE-SEM image of crystals grown at TEB (a)
2 sccm, (b) 5 scocm, 50 torr and substrate
temperature T=500°C.
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Fig. 3. An FE-SEM image of ¢-BN on a tungsten
carcide.
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Fig. 4. Micro-Raman spectra of the deposited films on
WC insert tools.
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Fig. 5. X-ray diffraction pattern of the BN-5 film,
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Fig. 6. Schematic diagram of calo test.
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Fig. 7. Optical microscopy image of BN-5 after calo test.

Table 2. The results of calo test

Specimen Thickness (um)
BN-2 1.38
BN-4 1.45
BN-5 1.78
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Fig. 8. Scratch test results of films on WC insert tools.
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