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Abstract—The growing interest in hybrid nano composites (Al/nano 
SiC/TiC) could be realized for the past decades because of its 
superior mechanical and physical properties such as high specific 
stiffness, high specific strength, and low density. The addition of one 
more particle in composite is trends exhibit new properties. Hybrid 
nano composites are fabricated by powder metallurgy method. 
Aluminium material used as matrix and TiC and SiC particles used 
as reinforcements. The distribution of nano SiC and TiC particles in 
the aluminium matrix is evaluated by scanning electron microscope. 
The mechanical properties of hybrid composites are evaluated by 
compressive test and micro hardness test. 
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1. INTRODUCTION 

The increasing needs for metal matrix composite to be cost 
effective and at the same time have an optimum level of 
performance have led to PRMMCs receiving considerable 
attention in recent years. PRMMCs have excellent mechanical 
properties such as high specific stiffness and high specific 
strength and low weight. The particulate reinforced 
composites are relatively isotropic compared to the whisker 
and fiber reinforced composites. The failure and mechanical 
properties of PRMMCs are strongly affected by the fabrication 
method, volume fraction, shape and size of particles, and 
distribution and properties of constituents [1].  

The PRMMCs are fabricated by several methods such as 
liquid state, semi-solid state and solid state. The first two 
methods are induced some chemical reactions between matrix 
and reinforcement. Its affect the mechanical properties of 
composite materials. The uniformity of particles in the matrix 
is also very difficult[2].There are many researchers  focused 
on the synthesis of silicon carbide/ aluminium composites 
using different routes, such as stir-casting, squeeze casting, in-
situ, semi-solid powder densi- fication and spray co-
deposition. However, powder metallurgy method is almost 
used  to fabricate the metal matrix composites because of its 
low manufacturing temperature, which avoids strong 
interfacial reactions and  minimizing undesired reactions 
between the matrix and the reinforcement. An additional 
advantage of powder metallurgy is the particles are distributed 

uniformly in the matrix [3]. This uniformity of particles in the 
matrix improves mechanical properties such as high specific 
strength, high stiffness and wear resistance[4]. 

The use of a single reinforcement in an aluminium matrix may 
sometimes compromise its physical properties. However, the 
consequent increase in SiC content in composites makes 
machining difficult [5].Thus, it is essential to identify ways to 
retain the advantageous influence of SiC while simultaneously 
addressing the problems of machining SiC-reinforced 
composites. However, the Hybrid composites are prepared by 
reinforcing with a mixture of two or more different types of 
particles which com-bines the individual properties of each 
type of particle [6]. Essamet al. fabricated hybridcomposite 
via FSP and exhibited high hardness and superiorwear 
resistance than the matrix material. Using the nano sized 
reinforcement which it disperse throughout the matrix 
uniformly, hence the Metal matrix nanocomposites (MMNCs) 
attract great deals of attentions nowadays due to their great 
mechanical properties and also their further applications in 
advanced industries. The effects of nano-sized reinforcements 
on the mechanical properties have not been thoroughly 
studied.An increase in strength can be obtained with 
decreasing particle size, owing to a greater number of particles 
for the same volume fraction, whilst at the same time ductility 
is preserved because, below a critical size, particles no longer 
fracture [7]. Meanwhile, reinforcing nanoparticles in the 
matrix 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 [8]. 

The aim of the present study is to investigate the effects on 
mechanical properties of the nano sized reinforcement to the 
matrix phase. The Al/SiCp/TiCp  hybrid composites were 
fabricated using powder metallurgy (PM) route. The effects of 
nano sized SiC / TiC particulates reinforcement in the matrix 
were analyzed by mechanical test and micro structural 
analysis. 
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Fig. 4: Micro hardness values of Al/Nano SiCp composites 

3.2 Compression Test 

 
Fig. 5: Compressive values of Al/Nano SiCp composites 

Compression test are made on Servo controlled Universal 
Testing Machine. As the result obtained from the compression 
test, the Al Alloy has the low compressive strength when 
compared to Al / Nano SiCp and TiCp composites Fig. 5. The 
presence of Nano particles (SiCp and TiCp) in the matrix 
basically brittle properites. Therefore, these nano particles 
restricted the flow matrix materials. Hence, compresisve 
strenth is very high. 

4. CONCLUSION 
The hybrid nano composite was fabricated by powder 
metallurgy route and mechanical properties, microstructure 
examination evaluations were carried out by compressive test, 
micro hardness test and SEM analysis. The results revealed 
that the uniform dispersion of the particles with matrix 
material increased the hardness strength. The compressive 
strength is also increased.   
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