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Structural Investigation of Hard Carbon Thin Films on Cemented Carbide by XPS, NEXAFS,
and XRD
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(English)

High hardness ultrananocrystalline diamond/amorphous carbon composite (UNCD/a-C:H)
films for coating to milling applications were prepared. Optimal film hardness of 51.3 GPa was
achieved at the deposition conditions of 1 Hz and at room temperature. The hardness of the
film decreased with increasing deposition temperature. According to the XPS result, the sp®
value of the hardest sample is 17.7% higher than the sample prepared at high temperature
(550°C). The NEXAFS result shows that increasing hardness leads to increasing c” C-C, and
decreasing n* C=C and o* C=0 peak intensity.
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Fig.1 Substrate temperature dependency of
hardness. (R. R. =1 Hz)
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Fig. 2 C1s XPS peak of UNCD/a-C film
deposited at r.t. (a) and 550 °C (b) with SR-soft
X-ray source.
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Fig. 3 Carbon K-edge spectra of UNCD/a-C films
deposited at r.t. and 550°C with SR-soft X-ray
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