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Tribological performance of DLC films deposited  on UHMWPE by PECVD
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Ultrahigh molecular weight polyethylene (UHMWPE) has been used in the

manufacture of orthopedics prosthesis components. However, UHMWPE shows high

material losses in relative motions between friction partners and the wear particles

induce the loosening of the prosthesis.A potential solution for this problem might be to

coat UHMWPE with low friction and wear resistant . Recently, Diamond-like carbon

(DLC) coatings have received much attention as a prosperous wear-resistant coating.

The aim of this work is to show the increase of the wear resistance and hardness of

UHMWPE with DLC and silicon-incorporated diamond-like carbon (DLC:Si). These

coatings were deposited on UHMWPE by RF-PECVD (radio-frequency plasma

enhanced chemical vapor deposition) using a methane and silane gas mixture and

600 V bias voltage.

The coated and uncoated samples were characterized by Raman spectroscopy,

nano-indentation, contact profilometry and wear tests using a ball-on-disc tribometer.

Morphological features of the surfaces were observed by optical microscopy and

scanning electron microscopy. The nano-hardness of the UHMWPE coated with

DLC:Si, measured at an applied maximum load of 1 mN, was increased from 0,042 ±

0,002 GPa (uncoted samples) to 1,7 ± 0,3 GPa. The wear tests were carried out using

a ball (stainless steel 302) on disk tribometer with different load values (3 N, 5 N and

7 N) for 50000 cycles. In spite of the tribological results showed an increase of the

friction coefficient (from 0,16 ± 0,02 in the UHMWPE to 0,34 ± 0,03 in the coated

samples) a significant reduction in the wear rate for coated materials, which one could

be as larger as 80%, was observed for a load of 5 N. Therefore, DLC coatings appear

to be potential candidates to reduce wear of ultrahigh molecular weight polyethylene.

Keywords
Diamond-like carbon (DLC)

RF-PECVD

Wear-resistant coating

Hard Coating


