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Experimental Research and Application Analysis of DLC Film upon the Piston Pin
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ABSTRACT: Objective To analyze the diversity of the composition and structure of the two kinds diamond-like carbon ( DLC)
film and study its application of anti-friction in the engine. Methods The composition and surface morphology of the film were ana-
lyzed, the effect of DLC film on the surface of piston pin on the components organization material and hardness was discussed, the
influence of the application of the DLC film on piston pin on engine mechanical loss power was verified, tribological mechanism of
membrane and graphitization were analyzed and discussed. Results Benchmark coating was W-doped DLC films and was thicker.
Benchmark coating specimens were better than the research coating technology in the phase density, uniformity and the bonding
state. After the application of finished piston pin on DLC coating, it showed that the power performance of engine had been im-
proved when the speed between the ranges of 2200 ~4000 r/min. Conclusion Application of DLC film can effectively improve the
surface state of piston pin and reduce parts wear under the working conditions, and thus extends the service life of piston pin.
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Fig. 1 Micro appearance of DLC film with different preparation

processes
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Fig.3 Energy spectrum analysis results of DLC coating of the

benchmark piston pin
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Fig. 4 Microstructure analysis results of the parts
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coating and original surface
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