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Relationship between mass density and hardness, Raman spectrum of DLC

films deposited by different coating methods and conditions

Takahiro HORIUCHI, Kentaro YOSHIDA, Satoru KANEKO, Chihiro KATO,
Makoto KANO, Masao KUMAGAI and Tetsuya SUZUKI

In this study, the relationship between mass density and hardness, Raman spectrum of DLC films
deposited by different coating methods (Arc method, SP method, and CVD method) used in the
manufacture process now was evaluated.

As the results, the relationship between the mass density and the hardness showed to have one
straight line which the hardness increased as the mass density increased. The relationship which
the peak shift of the G band of Raman spectrum decreased as the mass density increased was also
shown.

On the other hand, the relationship between the mass density and the ID/IG ratio of Raman
spectrum showed to have two different straight lines for the group of the hydrogenated DLC films
and hydrogen free DLC films. The ID/IG ratio of Raman spectrum decreased as the mass density
increased by the presence of the hydrogen content in the DLC film. It was shown that existing
hydrogen or not in DLC film affected on the film properties strongly, as well as network structure of
carbon which constituted DLC film.
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