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4. Conclusions
The tribological behavior of the bottom specimens, coated by a titanium nitride film for the top layer and a 
titanium film for the underlayer, is dominated by the following factors: the thickness of two coating layers, the 
material of the upper and bottom specimens and the sliding velocity. The frictional and wear performances of 
the coating layers can be evaluated in terms of wear loss, the friction coefficient, the wear mechanism, wear 
debris, the specimen’s hardness and indentation fracture. The conclusions drawn are as follows. 
1. A thin titanium nitride film in combination with a thick titanium underlayer attenuates the adhesive
strength, resulting in a significant increase in wear rate. Conversely, a thick titanium nitride film, for the 
purpose of lowering wear loss, has to incorporate a thin titanium film underlayer.
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