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Abstract–Waste materials are increasingly used as reinforcement to make composites with aluminum. Efforts
are also being made to stop the pollution generated by them by using waste materials as well as to increase
the property of aluminum. In this study also waste material clay is utilized for the fabrication of aluminium
based composite material. Friction stir process (FSP) is used to fabricate the composite material. The micro-
structure of developed composite showed the uniform distribution of clay particles in the aluminium alloy.
XRD of developed composite showed the presence of Al, SiO2, Al2O3, Fe2O3 and MgO phases. Tensile strength
and hardness of developed composite improved significantly. However, toughness and ductility of the com-
posite material were reduced after adding the clay particles in the aluminium alloy.
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The main traditional technique used for
making metal matrix composites are stir casting
technique, squeeze casting technique, ultrasonic
technique and electromagnetic stir casting
technique etc. In all these techniques the materials
are melted (Kumar et al., 2020). It is known to
all that while melting the material, many types
of gases are released which are not at all good
for human health. Green house gases are also
released during melting the material which is very
harmful for human health. Due to all these
reasons different types of new technique are being
used nowadays to make composite (Dwivedi et
al., 2020a). One of these techniques is the Friction
stir processing (FSP) technique. In this technique
the composite is made without melting the base
material. Due to which there is no pollution of
any kind because when the material is not melted,
the gases released by it are also not produced.
FSP is a green approach technique in which a

composite can be made without damaging the
environment. The stir casting technique is mainly
used to make an aluminium based composite
material. However, composite making by stir
casting technique is very easy and also
inexpensive (Dwivedi et al., 2019, 2020b, 2020c,
2020d, Mandal et al. 2016). However, many times
it has been observed that many types of defects
also occur when the composite is made by stir
casting [8]. Due to which, the property of the
composite gets reduced. This is why FSP is being
used to make composite nowadays. When making
composite by FSP, the material is not melted but
the composite is formed in the solid-state.
Because of which the probability of producing
porosity inside the composite becomes negligible
(Dwivedi et al., 2020f). In today’s time, recycling
of waste material has become very necessary.
The waste generated by the industry is promoting
a lot of pollution in the environment. This waste
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