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(c) 20%CF-UHMW PE at dry sliding

(d) 20%-UHMW PE lubricated w ith distilled w ater
Fig5 SBV picturesof worn surfaces of UHMW PE and 20%CF-U HMW PE composite
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Tr ibological Properties of Ultra-high-molecular-weight-polyethylene
Camposites Reinforced with Carbon Fiber
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Abstract: U Itra-high molecular w eight polyethylene (UHMW PE) as an artificial joint acetabular material
was reinforced with carbon fiber (CF) of various mass fractions The effect of CF mass fraction on the
hardness and tribological properties of the reinforced U HMW PE composites was investigated Thus the
composite blocks were made to slide against a stainless steel ring under dry sliding and distilled-w ater
lubricated condition, and themorphologiesof theworn composite surfacesobserved w ith a scanning electron
microscope A s the results, the hardness and wear resistance of CF-UHMW PE composites increased w ith
increasing CF mass fraction, w hile the composites had largely decreased friction coefficients under lubrication
of distilled w ater as comparedw ith the unfilledUHMW PE Thisw asattributed to the reinforcing function of
the CF fibers in the composites and the lubricating action of the water boundary film. UHMW PE w as
dom inated by adhesion, plow ing, plastic deformation, and fatigue in sliding against the stainless steel, w hile
the CF-UHMW PE composites w ere characterized by the galling of the carbon fibers and the resulting
abrasivew ear attributed to the carbon fiber w ear debris
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