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Abstract; To enhance the adhesive strength between a Diamond-like Carbon (DLC) film and a
SAE1060 substrate and to prolong the service life of engine piston rings, the RF-DCCVD dual power
chemical vapor deposition equipment with a composite anode was developed. The auxiliary anode with
zigzag was used to produce cutting-edge discharge, and the DLC films with micro-crater-like struc-
tures were formed. Then, the friction properties of the films were experimentally evaluated with a
“Ball-on-Disk” wear testing machine. The effects of electrode spacing S-T on the density of the micro-
crater-like on the surface of the films were studied and the structure and composition were determined
by a Raman spectrometer. The experimental results indicate that the micro-crater-like density on the
surface of DLC films decreases with the increase of the electrode spacing (S -T) under the same volt-

age. The best electrode spacing is 40 —60 mm, in which there is a relatively moderate micro-crater-like
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density, a relatively strong adhesive strength at the interface and little effect on the friction character-

istics. When S -T is 50 mm or so, there is a maximum in the failure lifetime, which reaches approxi-

mately 1. 3 million cycles as applying the load of 3 N,and 300,000 cycles are increased over films with

a smooth surface. In conclusion, the micro-crater-like discontinuous structures effectively reduce the

residual compressive stress within films, and the failure life of DLC films deposited on SAE1060 sub-

strates is effectively prolonged.

Key words: Diamond-like Carbon(DLC) film; interfacial strength; friction property; failure life; re-

sidual stress; Raman spectrum
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Fig. 1 Schematic diagram of RF-DC dual power CVD

apparatus
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Fig. 2 Schematic drawing of ball-on-disk wear test machine
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Fig. 3 Schematic drawing of composite anode
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Tab. 1 Friction properties of DLC film with

micro-crater-like structures
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