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Investigating ZrCu-based thin film
metallic glasses as biomaterials for
covering metallic orthopaedic
implants was the aim of this study.
ZrCu coatings with minor additions of
Si, Mg, Ca, Sr, and Mo are used.

The films were deposited with a
high deposition rate by cathodic arc
method. The films were deposited on
two distinct substates, including
Ti6Al4V alloy and 316L stainless steel,
both of which are frequently utilized
for orthopaedic implants.
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The elements of the coatings were uniformly distributed on the whole investigated surfaces.

In fact, the coatings appears to be smooth, formed by many and agglomerate sharp peaks, thus indicating
an uniform growth. The presence of air-pockets on surface of ZrCuSr confirms the rougher surface.

The electrochemical
behavior analysis of the coatings
have indicated that the coatings
deposited on Ti6Al4V substrate
present lower values of the
corrosion current density as well
as a higher polarization
resistance.

316L stainless steel

Ti6Al4V alloy

According to the SEM
data, the cracks can be seen on the
surface both coatings, being more
evident in the case of those on 316L
substrate. EDS mapping also showed
that there is more amount of
elements of coatings on the surface
with Ti6Al4V.
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All samples present newly apatite structures formed on their surfaces and for the
coatings deposited on 316L, it can be observed that there are significant signs of
degradation of the coating..

The Zr-based metallic glass coatings are uniform and they
are covering the entire surface, regardless of the substrate.

The coatings deposited on Ti6Al4V substrate showed a
better corrosion behaviour than those on 316L substrate.

The cracks can be seen on the surface both coatings, being
more evident in the case of those on 316L substrate.

The presence of air-pockets on surface of ZrCuSr shows the
rougher surface.
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All samples present
newly apatite structures formed on
their surfaces. For the coatings
deposited on 316L, it can be
observed that there are significant
signs of degradation of the coating.
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