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Lubrication Characteristics of Oil Replenishment Surface with
Comb-tooth-shaped Grooves
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ment of Mechanical Engineering, City University of Hong Kong, Hong Kong 999077, China)

Abstract; Lubrication characteristics of surface with comb-tooth-shaped grooves under limited lubricant supply were studied. A
comb-tooth-shaped grooves was made by femtosecond laser, and a strip like oleophilic region was formed. Film formation and
friction reduction under limited lubricant supply were studied by using reciprocating motion module of friction testing machine and
film thickness measuring instrument. And the transportation characteristics of oil droplet on the surface with comb-tooth-shaped
grooves were observed by high-speed camera. Test results show that the comb-tooth-shaped surface on both sides has obvious re-
striction on the oil droplet, which limits the spread of lubricating oil out of the lubricating track. Under limited lubricant supply,
the surface with oleophilic strip zone increases film formation and reduces friction coefficient and wear. The geometric gradient of
the comb like surface enhances the ability of oil self-replenishment and the oil film thickness of the lubrication track. Compared
to the normal lubricating surface, the bearing friction was reduced as 30%, and the lubricating film thickness at the center of re-
ciprocating stroke increased as 20 nm. The transportation of oil droplets on the surface of the comb-tooth-shaped grooves was ob-
viously varied, and the transport distance towards the lubrication track was 1.5 times as that away from the lubrication track.
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