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Mg alloys are becoming increasingly popular as lightweight materials in recent years. Wear resistance, on
the other hand, is a severe issue with Mg alloys. Plasma spray and friction stir processing (FSP) are being
investigated in this context for developing composite surfaces with improved surface characteristics.
Scanning electron microscopy (SEM), energy dispersive spectroscopy, and x-ray diffraction are used to
examine the microstructural changes and phase changes of all materials. After FSP, SEM analysis indicated
that the coated particles were equally dispersed throughout the Mg matrix. The composite samples had the
lowest wear rate as compared to other samples, according to the wear tests. In comparison to AC, the F-1
sample surface has much higher wear resistance. As a consequence, the findings of this investigation for the
F-1 sample appear encouraging for biological wear resistant applications.
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1. Introduction

Magnesium (Mg) and magnesium alloys have lately gained
popularity owing to their advantageous physical features (low
density, thermal conductivity, better vibration reduction, elec-
tromagnetic shielding and possible recyclability) (Ref 1, 2) Mg
alloys have a major advantage in that they have the highest
strength-to-weight ratio, resulting in cost savings (Ref 3). For
electrical gadgets, automobiles, aircraft, and biomedical uses,
magnesium alloys constitute a viable alternative (Ref 4). The
current biomedical business is focused on temporary implants
made of magnesium-based alloys (plates, screws, nails and
wires) (Ref 5, 6). In general, plate and screw combination
implants must have a high level of wear resistance. Friction and
wear during the movement of the screws pushed into the plate
(rotatory/relative motion between the components) may cause
material loss in these applications (Ref 7). The interaction with
the surrounding environment, applied stress, velocity, and
material qualities all influence component volume loss (Ref 8).
However, Mg and Mg alloys are not suitable for biomedical
applications because to their poor wear characteristics (Ref 9).
In such instances, researchers have concentrated on minimal
wear materials that can meet the aforementioned requirements.
As a result, several authors have focused on improving the wear

behaviour of magnesium alloys. Previously, alloying (Ref 10-
12), surface modification (Ref 13-15), heat treatment (Ref 16)
and coatings (Ref 17-20) have all been used to ameliorate the
wear behaviour of Mg.

In implant applications, developing a material’s wear
resistance is critical. To interact with the moving components,
the part material should react to the surrounding environment.
As a result, component surface qualities play a critical role in
improving wear behaviour. Surface modification methods such
as FSP (Ref 21), plasma coatings (Ref 22-24), high velocity
oxygen fuel coatings (Ref 25-27) have been chosen to alter the
surface characteristics for this purpose. FSP enhanced wear
characteristics owing to microstructural alterations and rein-
forcements, according to recent research. FSP may enhance
wear behaviour by grain refining and producing composites
with ceramic reinforcements, according to Arora et al. (Ref 28).
Because of the strengthening effect of nanoparticles, composite
materials have a better wear resistance. The increased work
hardening capability of composites was attributed with improv-
ing their wear characteristics. Zarghani et al. (Ref 20) have
noticed a significantly lower wear rate for FSP Al/Al2O3 nano-
composite compared to AC sample due to the presence of
nanoparticles. Dolatkhah et al. (Ref 21) studied the wear
properties of Al5052 & SiC nano-composite developed using
FSP. They observed that increased hardness values reduce wear
rate by 9.7 times when compared to AC alloy. Soleymani et al.
(Ref 22) fabricated Al5083 composite using FSP and observed
a significant improvement in the wear behaviour compared to
AC alloy. Studies have reported on either enhancing corrosion
resistance or mechanical properties using FSP. But very limited
studies have explored the wear behaviour of Mg alloy-based
composites and Mg alloy-based coatings for biomedical
applications. Furthermore, there were few research on the
combined impact of plasma coatings and FSP on the wear rate
of Mg-Zn-rare earth alloys. As a result, Al2O3, HA, and Ag
powders were used as reinforcing materials in the development
of a composite surface in this work. Corrosion resistance and
hardness may be improved by the inclusion of Al2O3 (Ref 29).
On the other hand, HA was very effective in enhancing wear
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