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The Synthesis of Diamond/WC-Co Thin Film by HF-CVD
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Abstract The effect of surface roughness of the substrate on HF-CVD diamond coating was
researched. The surface roughness was changed variously by electro-chemical etching conditions. The
etching process acted to remove the metallic cobalt from the WC-Co. Diamond nucleation density
was higher in etched the substrate. Therefore, the etching process was effective in both Co-removal

and higher surface roughness, leading to the improving the diamond nucleation and deposition.
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Fig.1 Schematic diagram of the HF-CVD system.  Fig.2 Photograph of tungsten filament system.

Table 1. Conditions for filament carburization

Parameter Ranges
Filament temperature 2000~2100(C)
CHs concentration in H» 1(vol.%)
Gas flow rate 300(sccm)
Time 10(hours)
Reaction pressure 35~45(torr)
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Fig.3 Schematic diagram of the experimental procedure.
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Fig.4 Schematic diagram of the electro-chemical etching system.

Table 1. Conditions of the electro-chemical etching.

Parameter Conditions
Anode / Cathode WC-Co / Ti
Electrolyte 15% H,SO4
Electrolyte temperature 60(C)
Voltage 1.5(V)
Current density 80~130(mA/cm?)
Distance between anode and cathode 35(mm)
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Fig.5 SEM images and their EDS maps of electro-chemical etched WC-Co.
(a) unetched, (b) for 75sec, (c) for 120sec
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Fig.6 AFM 3-dimension images and roughness line-profiles on WC-Co surface by electro-chemical
etching. (a) un-etched, (b) for 75sec, (c¢) for 120sec

Table 2. Maximum height measured by AFM

Sample Max. Height(A)
unetched 58.8

75sec 236

120sec 582
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Fig.7 SEM images and their EDS spectra of diamond film deposited on WC-Co substrate(illustration).
(a) etched, (b) intermediate, (c) unetched
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