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Effect of Rotational Speeds and Mated Balls on the Vacuum Tribological
Properties of a—C: H film
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Abstract: Amorphous hydrogenated carbon (a—C : H) films have great application prospects as a space lu-
bricant, the vacuum tribological properties of the {ilm have related to the doping elements, frictional counter-
part, sliding speed, etc. The a—C ¢ H and composite films with different dopants of Cr, MoS, with a thick-
ness of 1.3-1.5 pm were deposited on stainless (steel AISI202) and p(111) silicon substrates using a medium
frequency unbalanced magnetron sputtering system. The vacuum tribological properties of a=C : H film and
films with different dopants (Cr, MoS,) were tested on a ball —on~-disk tribometer. The effect of the mated
balls and rotational speeds on the tribological properties of the amorphous carbon film were also investigated.
The film with the best tribological properties was investigated with different counterparts (GCr15, Si; N, . and
C) and rotational speeds (100, 500, and 1000 r/min). The results show that the pure a-C : H film exhibits
the lowest friction coefficient (0. 005) and the longest wear lifetime. The counterpart ball has little effect on
the friction coefficient even though the wear life of the film decreased with increasing hardness of the counter-

part ball. Meanwhile, the friction coefficient and wear life decreases with increasing rotating speed.
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Fig. 1 Diagram of the vacuum tribological performance
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Fig. 2 Vaccum friction curves of different a—C : H films
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