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Tribological Properties of Surface Wettability under Different
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Shaanxi Xi’an 710048, China)
Abstract: In this study, the superhydrophobic surface and hydrophilic surface with micro-rough structure were prepared
by using nanosecond ultraviolet laser with tin-bronze as substrate. The microstructure and surface wettability were
characterized by scanning electron microscope and contact angle measuring instrument. The mechanism of variation of
surface wettability of the prepared sample was analyzed by X-ray phototelectron spectrometer. The influence of the
surface wettability on tribological properties under boundary and hydrodynamic lubrication regimes were investigated
by measuring the friction coefficients on a UMT-2 friction and wear tester. The results show that the wettability of the
material surface had a significant effect on the tribological properties under different lubrication regimes. Under
boundary lubrication, the tribological properties of the hydrophilic surface were better than those of the hydrophobic
surface, and the average coefficient of friction was reduced by 6.79%. Under hydrodynamic lubrication, the tribological
properties of the hydrophobic surface were better than those of the hydrophilic surface, and the average coefficient of

friction was reduced by 10%.
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Table 1 Tin bronze composition(%o)
Cu Sn P Pb Al
Remaining 6~7 0.1~0.25 <0.02 <0.002
Fe Si Sb Bi Impurities
<0.05 <0.002 <0.002 <0.002 <0.1
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Fig. 1 Sample surface laser texture process
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Fig. 3 Surface morphology of laser textured tin-bronze sample
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Fig. 5 XPS full spectra of three different processed samples
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Table 2 Elemental mass fraction of sample surface
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