The wear resistance of artificial joint coated with diamond-like carbon films (DLC )

deposited by plasma immersion ion implantation
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Abstract

Wear debris arising from the counter-friction of UHMWPE
element against metal is one of the major causes for the failure of
joint arthroplasty. Previous studies reported that the hardness and
wear problem could be improved by coating a diamond-like carbon
film on the metal surfaces. The present study investigates the effects
of film deposition time, bias voltage and composition of
intermediate layer on the properties of the coated DLC film by the
plasma immersion ion implantation technique. The results show that
the film deposition rate decreases with the increase of bios voltage,
which might be due to the high energy of the ion carried. Raman
spectra analysis indicated that by increasing the bios voltages from
0.5 to 2KV, the deposited film tends to form more graphite-like
structure. The surface hardness is increased by the coated DLC film
while the elastic modulus decreases. By increasing the bios
voltages from 0.5 to 2 KV, both of the hardness and elastic modulus
are increased. Frictional tests show that surface coating of a DLC
film will result in the decrease of dry friction coefficient and the
increase of wet friction coefficient. By increasing deposition time,
the endurance time against wear of the coated film will be
increased.

Keywords: Artificial joint, Diamond-like carbon film, Plasma

immersion ion implantation deposition (P -D) technique, Surface

modification





