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Tribological Properties of Micro-textured Self-lubricating Surface in Oil Medium
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Abstract: The effect of different surface treatments on the tribological properties of GCr15 bearing material was investigated.
Friction and wear tests by using MMW-1A friction and wear machine were conducted on the smooth surfaces, which are
smooth surface lubricated with oil, micro textured surface filled with solid lubricant, micro textured surface lubricated with oil,
micro textured surface filled with solid lubricant and lubricated with oil. The influence in variation of rotational speed and load
on the tribological properties of the different surface treatment was also studied. Results show that the micro textured surface
filled solid lubricant reduces the friction coefficient by 47.6% compared with that of the smooth surface under dry friction
condition. In the oil medium, compared with the smooth surface, the micro textured surface reduces the friction coefficient by
4.8%, while the micro textured surface filled with solid lubricant reduces the friction coefficient by 17.7%. In the oil medium,
the friction coefficient of the sample decreases first with the increase of the load and then gradually stabilizes with the surface
treatment method, which is combined with micro texturing and solid lubrication. Moreover, the friction coefficient increases
with the increase of the rotational speed.
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Table | Surface treatment and lubrication methods of six samples

Samples number Surfaces treatment Oil lubrication

S Smooth No

T Textured No

TL Text'ured and filled with solid No
lubricant

SO Smooth Yes

TO Textured Yes

TLO Text:‘ured and filled with solid Yes
lubricant
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Fig.5 Morphology of surface lubrication film of TLO specimen
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