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Hard carbon film is extremly hard and excellent to wear resistance, and is expected to be used for protection film
of mold parts , tools or electric devices. But the adhesion of the film to substrates is so weak that it is hardly
applied to parts requiring high adhesion. Therefore, it is examined to form very hard and adhesive carbon films by
dynamic mixing method. On the other hand, the problem must be solved that measuring raw hardness and
quantitative evaluation of adhesion of films can not be performed with the conventional means. The methods for
determining raw hardness and strength of adhesion of thin films are studied, and proposed. The following results
are obtained. Dynamic mixing method increases amorphous component in carbon films, and rises raw hardness of
the films. In the case of forming carbon films with dynamic mixing, mixing layers around the boundary between
the film and substrate are formed. The formation of mixing layers causes to increase the strength of adhesion of
the carbon films.
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