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Abstract: The hydrogenated carbon film with hexagonal diamond structure was deposited on n—type Si (100)
substrate by plasma enhanced chemical vapor deposition (PECVD). The microstructure of the film was inves-
tigated by high—resolution transmission electron microscopy (HRTEM) and Raman spectrum. The mechanical
properties and tribological behaviors were tested by nano—indenter and CSM~tribometer. The experimental re-
sults show that the film has a hexagonal diamond structure, also contains a small amount of nano — graphite
fragments; compared with the diamond - like carbon film, this film shows better mechanical properties and

more excellent tribological properties in air.
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Fig. 1 HRTEM image and SAED of the hydrogenated carbon film with hexagonal diamond structure
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Fig. 2 HRTEM image and SAED of the diamond-like hydrogenated carbon film
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Fig. 3 Raman spectrum of the hydrogenated carbon film

with hexagonal diamond structure
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(a) Hydrogenated carbon film with hexagonal diamond structure (b) Diamond-like hydrogenated carbon film
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Fig. 4 Nanoindentation load -displacement curves of the films
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Fig. 5 Friction coefficient curves of the films at a load of 30 N in air with 30% relative humidity
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(a) Hydrogenated carbon film with hexagonal diamond structure

(b) Diamond-like hydrogenated carbon film
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Fig. 6 2D images of wear tracks formed on the film after tested for 30 min at the load of 30 N
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