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The formation of diamond films on high speed steel with a titanium inter-
layer by electron-assisted CVD process
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Abstract The characteristics of interface layer and the effect of bias voltages on the nucleation density and hetroepitaxial
growth of diamond films were studied in the hot filament CVD diamond process. Diamond films were deposited on a high
speed steel (SKH-51) substrate by bias-assisted hot filament CVD technique with a titanium interlayer. The bias applied for
enhancing the emission of electrons from the filament increased the nucleation density and achieving heteroepitaxial growth
of CVD diamond. Diamond films obtained at a gas pressure of 20 torr; a bias voltage of 200 V and a substrate temperature
of 700°C. Titanium was a suitable element as an interlayer for the diamond deposition on steel because it has high
diffusivity of Fe and C as a carbide forming element.
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Fig. 1. Schematic diagram of the Electron assisted Hot Fifa-
ment CVD system.

Table 1
The composition of SKH-51

C Si Mn p S Cr Mo w \'%
0.8 04 04 0.03 003 4.1 5.1 55 1.6
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Fig. 2. Cross-section of diamond films with Ti interlayer.
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Fig. 4. Surface morphology of diamond thin films as a function of bias voltage.
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Fig. 5. Raman spectra of diamond thin films as a function of
bias voltage.
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Fig. 6. Surface morphology of diamond thin films grown with
low and high nucleation density.
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Fig. 7. Surface morphology of diamond thin films as a function of substrate temperatures.
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Fig. 8. Raman spectra of diamond thin films as a function of
substrate temperatures.
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