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Design of Bionic L ubrication System of Artificial Jointsand Study
on the Tribological Performance of a Synthetic Synovial Fluid

ZHAN G Jian-hua', TAO De-hua’, FU Shang-fa’, L | Jian’, ZHAO Yuan®’
(1 Scool o M echanic & A utanation Engineering, Shanghai U niversity, Shanghai 200072; China;
2 W uhan Research Institute o M aterials P rotection, W uhan 430030, China)

Abstract: A novel bionic lubricating systen wasproposed and designed to overcom e the feedback of the cur-
rent artificial jointsw hose lubrication behavior had been largely ignored, with a viev to the features of natu-
ral joints and based on the analysis of the systanatic characteristics of the artificial joint systam. T he tribo-
logical behavior of ultra-high-molecular-w eight polyethylene sliding against CoCMM o alloy under the lubrica-
tion of distilled w ater containing various concentrationsof a synthetic synovial fluidwasprimarily investigat-
ed on apin-on-disc tester. Thus itwas suggested that the bionic lubricating system composed of three com-
ponents including bio-lubricant, artificial joints, and artificial cap. The bio-lubricant functioned to reduce the
w ear of the artificial joints, while the artificial cap w as capable of preventing thew ear particles from leaking
into the body liquid, which combined to avoid the undesired reactions betw een thew ear particles and liquid
T he synthetic synovial mproved the tribological characteristics of the artificial joints to some extent, while
its action to reduce friction and w ear w as related to the tribosysten characteristics and the properties of the
frictional pair.
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