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Development of hybrid nano-diamond films formed by PBII (plasma based ion implantation)

Haruyuki YASUI and Kaoru AWAZU

Diamond-like carbon (DLC) films made by plasma process have many useful properties for tribological
characteristics. In particular, friction coefficient is a very low. However, these films have some weak points, such as a
small heat resistance of less than 300 and an insufficient hardness for industrial applications like machine tools. On the
other hand, it is well known that diamond films made by plasma chemical vapor deposition have excellent hardness.
However, they are also inferior for industrial applications, because of the rough surface and a low critical load than DLC
films. In this study, we developed hybrid nano-diamond (HND) films made by plasma based ion implantation (PBII) that
are formed by alternately depositing DLC films and nanodiamond films in a same chamber. This HND film shows
sufficient hardness as well as excellent tribological characteristics due to the multi-layer structure of DLC and
nanodiamond.

Keywords DLC, PBII, nanodiamond, hardness, tribology
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