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Bio-tribological Properties of PE-UHMW Mating with Different Medical Alloys
Xin Hua, Liang Haitao, Wang Yunfei, Niu Zhaoyu, Jia Junhong, Li Jianhong
(College of Mechanical and Electrical Engineering, Shaanxi University of Science & Technology, Xi’ an 710021, China)

Abstract : In order to explore the tribological properties of “metal-PE-UHMW” artificial joint in vitro, according to ASTM
F732 -2011 standard, different medical metals (316L stainless steel, Cobalt based alloy Stellite 21-S21 and Stellite 22-S22) were
used in combination with PE-UHMW ,2 million cycles of wear tests were carried out using a “Pin-on-disc” tribometer under bo-
vine serum lubrication. Meanwhile, the potential influences of metal surface hardness and initial roughness on the wear volume of
PE-UHWM were discussed. The mean wear factors of PE-UHMW mating with S21, S22 and 316L were (1.33 £0.19) x 10°°, (1.36
£0.16)x 10°, (1.19 £ 0.18) x 10° mm’/(N - m), respectively. Through statistical comparative analysis, initial surface roughness of
metal was positively correlated with the wear rate of PE-UHMW, while the effect of metal surface hardness on PE-UHMW wear was
not obvious. Multi-directional scratches, scale-liked wear scars and wear debris attachment were commonly found on the PE-UHMW
when mating with metal counterparts. This suggest that abrasion wear, adhesion wear and third-body abrasion are coexistence. In
contrast, few scratches are found on the metal surface without the formation of polymer transfer film. In addition, due to the high
hardness of Co-based alloys, the increase of roughness is not obvious, which should help to stabilize the wear rate of polymer.

Keywords : ultra-high molecular weight polyethylene ; biological tribology ; surface hardness ; initial roughness ; wear factor
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