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Soft X-ray spectroscopic study on carbon films especially for hard coating
applications
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(English)

Ultrananocrystalline diamond (UNCD) films prepared by coaxial arc plasma deposition has
received attention as new hard coasting materials because of their more than 50 GPa hardness.
Although the adhesion strength of the films on cemented carbodes is enhanced by inflowing Ar
gases during the deposition, nanoindentation measurements indicated the hardness of the films
is degraded. To clarify the origin of the hardness degradation, X-ray photoemission and
near-edge X-ray absorption fine-structure spectroscopies were examined. From their
measurements, it was confirmed that the sp® fraction decrease with increasing Ar pressure
during the deposition. It was found that the degraded hardness is attributable to a decrease in

the sp® fraction. The effects of the Ar atmospheres on the chemical bonding structures of the
films are under analysis.
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