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Study on relationship between mechanical properties and chemical bonding
structures of ultrananocrystalline diamond films
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(English)

We have realized the deposition of ultrananocrystalline diamond/nonhydrogenated amorphous
carbon composite (UNCD/a-C) films with a hardness of 50 GPa on WC-Co substrates by
coaxial arc plasma deposition. The maximum thickness of the UNCD/a-C films is more than 3
um, which is an order of magnitude larger than that of comparably hard nonhydrogenated
amorphous carbon, namely diamond-like carbon (DLC) films. To study a reason for the
difference, X-ray photoemission and near-edge X-ray absorption fine-structure spectroscopies
were employed. For comparison, comparably hard DLC films deposited on WC-Co substrates
prepared by arc ion plating were measured similarly. Whereas the DLC film exhibited a strong
o*C-C peak in the NEXAFS spectrum, that of the UNCD/a-C film showed a n*C=C peak in
addition to a o*C-C peak, which implies that the coexistence of C=C and C-C bonds might
weaken the internal stress of the films.
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