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Improvement of biocompatible material’s surface for wear reduction
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Abstract

The objective of this research is to study the cause of wear in hip prosthesis and to find methods
to improve its surface in order to reduce wear. The study show that the wears occur in plastic used for
hip prosthesis are mainly abrasive wear and adhesive wear. There is an optimum point in the wear test
where the least value of wear occurs. The optimum point is found at roughness of 0.13 and 1.3

micrometer for stainless steel 316L and UHMWPE accordingly. Reducing stainless steel roughness below
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the optimum point, the adhesive wear become more dominant. While increasing the roughness cause the

abrasive to dominate. After the preliminary result, further test is conducted by reducing and increasing

UHMWPE roughness in the adhesive dominant zone. The result yields that more roughness can

effectively lower the adhesive wear therefore reduce the total wear rate. These findings can lead to the

reduction of aseptic loosening and revision. Moreover, they can be a beginning toward future hip

prosthesis production in Thailand.

Keywords: Hip prosthesis, Wear, Biocompatible material.
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Two body abrasive wear
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