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Abstract—Aluminium matrix composites (AMCs) are widely used 
for high performance applications such as automotive, military, 
electricity and aerospace industries because of their improved 
physical and mechanical properties such as light weight, high 
strength, good corrosion resistance, malleability, etc., Al 6061 
aluminium alloy is reinforced with 1.0, 1.5, 2.0, 2.5 weight 
percentage of Magnesium Oxide (MgO) particles through powder 
metallurgy method with optimum sintering temperature. The 
composites were then characterized by scanning electron microscopy 
(SEM) and Energy-Dispersive spectroscopy (EDS). The tribological 
behavior is investigated using pin-on-disc equipment and mechanical 
properties (Micro hardness, Compressive strength) were analyzed at 
varying weight percentage ratios. Introduction of MgO particles to 
the Al matrix caused increasing of wear resistance and mechanical 
strength. The results reveal that the Metal Matrix Composite 
(MMC)’s containing 2.0 Wt. % reinforcement particle has improved 
mechanical properties. 
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1. INTRODUCTION 

The modern material scientists and engineers have shifted 
their interest towards composite materials rather than 
monolithic materials for the development of light weight, 
environment friendly and high performance appliances. As 
aerospace technology continues to advance, there is a rapidly 
increasing demand for advanced materials with high 
mechanical and thermal capabilities for such ultra-high 
applications. Its application extended to automobile, electronic 
and computer industries to replace the existing materials 
including plastics [1]. Aluminium is a relatively, soft, ductile, 
durable, light weight and malleable (formability) metal with 
appearance ranging from silvery to dull grey, depending on the 
surface roughness. It is nonmagnetic and does not easily 
ignite. A fresh film of aluminium serves as a good reflector 
(approximately 92%). It is the third most abundant 
element (after oxygen and silicon), and the most abundant 
metal in the Earth's crust. It is remarkable for the metal's 
low density and for its ability to resist corrosion due to the 
phenomenon of passivation. Structural components made from 
aluminium and its alloys are vital to the aerospace industry 
and are important in other areas of transportation and 

structural materials. Corrosion resistance can be excellent due 
to a thin surface layer of aluminium oxide that forms when the 
metal is exposed to air, effectively preventing 
further oxidation. It has large co-efficient of linear expansion, 
easy joining and good conductivity. The light weight property 
of Aluminium alloys, reduces the fuel consumption. It makes 
huge demand in automobile industry. These growing 
requirements of materials with high specific mechanical 
properties and light weight stimulates research activities in 
recent times targeted primarily for further development of 
Aluminium based composites [3]. A recent industrial review 
revealed that there are hundreds of components from structural 
to engine in which Aluminium alloy is being developed for 
variety of applications.  It is also predicted that for Aluminium 
alloys demand increased globally attain average rate of 20% 
every year [1].  It is noticed that the limited mechanical 
properties (strength and hardness) of Aluminium and its alloys 
affect its applications in automobile and aerospace industries.  
Meanwhile, reinforcing the Al, with ceramic particles 
enhances wide spectrum of properties including yield and 
tensile strength at room temperature, creep and fatigue 
resistance at higher temperatures, hardness, compressive 
strength, and thermal shock resistance. Different types of 
ceramic nanoparticles such as Al2O3, B4C, Tic and SiC, have 
been implemented for Al matrix composites. MgO due its high 
melting point (Tm = 2800C), compressive strength, hardness, 
and also excellent thermodynamic stability is an appropriate 
choice for reinforcement. Various kinds of methods have been 
used for fabrication of Al matrix composites like infiltration, 
squeeze casting, mechanical alloying, powder metallurgy, ball 
milling, and stir casting. Stir casting and powder metallurgy 
are two widespread methods which have been utilized in 
various works and both have advantageous and drawbacks. A 
review in the existing literatures indicate that little attention 
has been made to uniaxial pressing although it is the most 
economical production technique [4]. The other main reasons 
for preferring uniaxial pressing in manufacturing PM 
components are: material and energy severity, possibility of 
pressing components that have large geometrical shape, even 
distribution of reinforcement, precision and repeatability 
tolerances in pressed component dimensions and high rate 
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operating time. It graph shows the poor wear resistance 
property of 2.5 wt. % reinforcement composite because of 
exceeding effective role percentage. 

4. CONCLUSION 

In the current study Al 6061 Aluminium alloy successfully 
reinforced with Magnesium Oxide MMC’s at varying Wt. % 
via Powder Metallurgy technique. To evaluate the effect of 
varying Wt. % reinforcement of particles with the base alloy 
on mechanical properties of MMC’s, the hardness, 
compression and wear tests were carried out. SEM and EDS 
indicated that Magnesium MMC’s particles are successfully 
reinforced with Al 6061 Aluminium alloy and particles 
dispersed throughout the matrix.  Hardness and Compressive 
strength of the particle reinforced composites were higher than 
that of Al 6061 Aluminium alloy, with increasing the Weight 
% of reinforcement particle hardness and compressive strength 
are consistently increased within effective role percentage of 
reinforcement, result reveals that 2.0Wt.%  of  reinforcement 
content shows increased hardness compared to other 
reinforcements. Wear resistance of the composite was found to 
be considerably higher than that of matrix alloy increased with 
increase of reinforcement particle content. The hard particles 
resist against destruction action of the abrasive and protect the 
surface. So, MgO reinforcement enhances wear resistance 
property of Al 6061 aluminium alloy. 
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