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Tribological Properties of PE-UHMW Water Lubricated Tail Bearing Based on Biomimetic Structure
Tan Xinran', Guo Zhiwei" *; Chang Tie', Hu Dong", Cui Zhitao
(1. School of Energy and Power Engineering, Wuhan University of Technology, Wuhan 430063, China ;
2. Reliability Engineering Institute, National Engineering Research Center for Water Transportation Safety, Wuhan 430063, China)

Abstract : The surface textures of diamond and ribs.were designed on the surface of ultrahigh molecular weight polyethylene
(PE-UHMW) samples using shark skin asthe bionic object. The friction properties of PE-UHMW under water lubrication conditions
were studied. The sliding friction tests were.carried out by CBZ-1 ship bearing friction and wear tester. The friction coefficients were
monitored and collected during the test. The worn surface topographies profile was observed by using the surface profiler and super-
depth microscope. The average wear rate of sample was measured before and after the test. The results show that the ribbed textures
can effectively reduce the friction coefficient in a short time under at the load of 0.8 MPa when the rotational speed is of 50 r/min,
but it deteriorate the tribological properties with the increase of the rotation speed reach to 150 r/min and 500 r/min. While the
friction coefficient of diamond texture sample is lower than the un-texture sample. The friction coefficient and the wear per minute of
the three kinds of samples are gradually increased with the load increasing from 0.4 MPato 0.8 MPa at the rotational speed of 150 r/
min. The two kinds of texture improve the friction properties of PE-UHMW samples at different degrees.

Keywords : ultrahigh molecular weight polyethylene ; shark skin ; biomimetic surface texture ; water lubricated tail bearing ;
tribological property
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