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Abstract— Aluminium 2024 is taken as matrix due to its properties 
like high strength to weight ratio, good fatigue resistance. Silicon 
Nitride (Si3N4) is taken as reinforcement due to its properties like 
strength and fracture resistance under extreme operating condition 
and Graphite (Gr) is taken as reinforcement due to its properties like 
self lubricating and wear resistance. Silicon nitride is kept as 
constant and varying weight percentage of Graphite (2% and 4%). 
The composites were prepared using stir casting technique. The 
prepare composites are characterized by microstructure studies, 
hardness, density and tensile properties. The result reveals that fairly 
uniform distribution of reinforcement particles within the Al2024 
alloy. The hardness and density of unreinforced alloy is compared 
with prepared hybrid-1, hybrid-2 and 6%wt of Si3N4 composites. The 
tensile strength and elongation unreinforced alloy is compared with 
hybrid-1, hybrid-2 and 6% wt of Si3N4 composites. 
 
Keywords: Silicon nitride (Si3N4), Al2024, Graphite, stir casting, 
hybrid-1 and hybrid-2.  

1. INTRODUCTION 

A composite material is a type of material composed with a 
combination of two or more constituent material work 
together to form a composite [1]. These constituent materials 
have significantly different physical, chemical and mechanical 
properties and remain separate at microscopic or macroscopic 
scale within finished product [2].Metal matrix composites are 
one of the important types in composites material due to their 
modified properties by the addition of reinforcement and their 
application in automobile and aerospace industries. In recent 
years particulate reinforced MMCs are widely used as 
reinforced material because of their specific strength and 
specific stiffness at elevated or room temperatures [3].In metal 
matrix composites the properties depends on microstructural 
parameters of the reinforcement material like shape, size, 
orientation, distribution and volume fraction within the matrix 
material [4]. 

In recent decades aluminium based MMCs have increasing 
interest as an engineering materials for many applications 
including automobile and aerospace processing industries 

because of their strength to weight ratio and excellent thermal 
conductivity properties [5]. Ceramic materials are introduced 
into metal matrix produces composite materials will results 
exceptional combination of physical and mechanical 
properties which cannot be obtained with monolithic alloys [4]. 
In recent decades aluminium alloy reinforced with ceramics 
particles because hardest material, high strength, high melting 
point and used at high temperature application. Some of 
ceramic materials are Al2O3, SiC, B4C, Si3N4, TiB2, graphite 
etc. The addition of reinforcement into the aluminium alloy 
properties of the composites are improved to certain extent [1-

5]. The liquid metallurgy route is used for production of 
composites and most economical method due to its flexibility, 
simplicity and applicability for large production of 
composites. Stirring required for homogeneous distribution of 
fabricated metal matrix composites as that it is also called stir 
casting technique [5]. The objective is to learn the hardness and 
tensile properties of metal matrix composites. Investigated is 
done on tensile strength and hardness with addition of Al2O3 
and graphite particles into aluminium alloy. The tensile 
strength of composites increases and hardness of composites 
decrease with increase the percentage of reinforcement 
particles increases [6].The present work an attempt is made to 
study the mechanical properties of Al2024 alloy and Al-
2024/Si3N4/graphite composites. 

2. EXPERIMENTAL DETAILS 

2.1 Material  

Aluminium 2024 alloy is used as matrix material and it is a 
2xxx series alloy, major alloying element is copper commonly 
used as an aerospace and automobile material due to its 
properties such as good fatigue strength, weld ability and 
machine ability. The alloy was tested for Mechanical property, 
constituents if Al2024 is given in Table-1. The reinforcing 
material Silicon Nitride (Si3N4) and Graphite is taken for our 
research work. The properties of Al2024 and reinforcement 
materials are shown in Table-2. 
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Fig. 2: (c) Al alloy + 6% Si3N4+2%Gr 

 

Fig. 2: (d) Al alloy + 6% Si3N4+4%Gr 

 

Fig. 3: (a) Al alloy + 6% Si3N4 

 

Fig. 3: (b) Al alloy + 6% Si3N4+2%Gr 

 

Fig. 3: (c) Al alloy + 6% Si3N4+4%Gr 

The SEM is conducted in Central Manufacturing Technology 
Institute in Bangalore. In SEM images reveal that sensible 
amount of distribution takes place in matrix. Silicon Nitride 
particles are distributed throughout matrix is as shown inFig. 
3(a).In Fig. 3(b) and Fig. 3 (c) reveal that Silicon Nitride and 
Graphite particles are distributed throughout matrix.  

3.2 X-ray diffraction analysis 

The XRD analysis was conducted in Department of chemistry, 
Bangalore University, and it confirms that Silicon Nitride 
particles is present within Al2024 alloy is as shown in Fig. 
4(a).In Fig. 4(b) confirms Silicon Nitride and Graphite 
particles are present within the matrix material and also 
confirms there is no interfacial product is present within 
Al2024 alloy in both the XRD analysis pattern.  
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