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Tribological Properties of DLC Coating on Surface of Ultra—high Molecular Weight Polyethylene

SUN Yan-min, WANG Qing-liang, ZHANG Lei, SHEN Han
(School of Material Science and Engineering, China University of Mining & Technology, Xuzhou Jiangsu 221116)

Abstract: Diamond-like carbon (DLC) film was deposited on surface of ultra—high molecular weight polyethylene
(UHMWPE) by radio—frequency plasma enhanced chemical vapor deposition (RF-PECVD) .The surface morphology and
micro—structure of the DLC film were characterized with Raman spectrometer and SEM. Naon—hardness was measured by
nano—indenter tests. The friction and wear properties of DLC film were investigated on an UMT—1I friction and wear tester
under bovine serum lubrication. The experimental results showed that DLC film deposited on UHMWPE revealed the typical
spectral characteristics of diamond-like carbon films, which was an a—C:H film containing H element. DLC film can
effectively improve the surface hardness and wetting properties of UHMWPE. Under the lubrication of 25 % bovine serum
solution, the coefficient of friction of DLC/UHMWPE had been increased slightly. But, the wear rate reduced significantly
compared with untreated UHMWPE. Serious plowing wear and plastic deformation were found on worn surface of UHMWPE.
The peeling—off wear was the main mechanism for DLC/UHMWPE.
Key words: UHMWPE; diamond-like carbon; RF-PECVD; friction and wear
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Fig.2 Raman spectrum of DLC film
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