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Abstract- The objective of this work is to study about the wear characteristics, microstructure and the mechanical properties 
of cast silicon carbide (SiC) reinforced aluminum matrix composites (AMCs). AMCs of varying SiC content (0, 3 and 7 
wt.%) were prepared by stir casting process. Wear performance, microstructure, hardness, tensile strength and compressive 
strength of the prepared composites were analyzed. The results were analyzed and it showed that adding SiC reinforcements 
in aluminum (Al) matrix increased wear resistance, tensile strength and compressive strength and 7 wt. % SiC reinforced 
AMC showed maximum wear resistance, tensile strength and compressive strength. Microstructural observation revealed 
clustering and non-homogeneous distribution of SiC particles in the Al matrix. Pin-on-disc wear test indicated that 
reinforcing Al matrix with SiC particles increased wear resistance. 
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I. INTRODUCTION 
 
Metallic matrix composites are the components which 
are formed by combinations of two or more different 
metals, intermetallic compounds or second phases are 
rooted within the metallic matrix. They are formed by 
controlling the morphologies of the constituents to 
get best combination of properties. Properties of the 
composites depend on the properties of the 
constituent phases, their relative amount, and discrete 
phase geometry including particle size, shape and 
orientation in the matrix [1, 2]. 
AMCs have got wide applications in our day to-day 
life. There are several advantages in using particle 
reinforced AMCs materials than unreinforced 
materials such as- light weight, low thermal 
expansion coefficient, high thermal conductivity, 
greater strength, high specific modulus, improved 
stiffness, increased wear resistance and improved 
damping capabilities. Reinforcing constituents can be 
included in the matrix in the form of particles, small 
fibers, continuous fibers or mono filaments. Now this 
is used in industrial products, aerospace, thermal 
management areas, automotive applications such as 
engine piston, brake disc etc. [3] 
AMCs can be prepared by liquid state processing 
(squeeze casting, stir casting, infiltration etc.), semi-
solid processing and powder metallurgical route. 
Generally nonmetallic and ceramic particles like 
alumina (AL2O3), boron carbide (B4C), silicon 
carbide (SiC), graphite etc. are used as 
reinforcements in AMCs. 
As the loads are applied externally to the composites, 
metal matrix transmits loads to the reinforcements 
and then loads are carried by discreted reinforcements 
that are bonded with the matrix. Strong interface link 
between reinforcements and matrix is necessary to 

attain high strength of the composites. Interface link 
is obtained by reaction or mutual dissolution during 
casting process. Hence, good wetting of the 
reinforcements is essential during casting process. [4] 
The objective of this study is to examine the result of 
SiC reinforcements in Al matrix composites on 
mechanical properties such as tensile strength, 
compressive strength, micro-structural aspects and 
wear resistance. 
 
II. EXPERIMENTAL 
 
2.1 Materials  
Al was used as matrix material and powdered  
 
form of the SiC (3 and 7 wt. %) was added as the 
reinforcements in the stir casting process to prepare 
composites in this study. [5]. 

 
Fig 1. Al metal and SiC Powder 
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2.2  Preparation of composites 
SiC reinforced AMCs were prepared by stir casting 
process. Crucible made up of carbide material is used 
because of its high temperature resistance. First the 
pure solid Al was melted in furnace and when the 
temperature of the liquid Al reached around at 700-
750oC, SiC powder is added in molten Al metal. An 
electrical resistance furnace which was assembled 



International Journal of Mechanical And Production Engineering, ISSN: 2320-2092,                 Special Issue, Sep.-2016 

Characterization of Silicon Carbide Reinforced Aluminum Matrix Composites by Using Stir Casting Method 
 

86 

with the graphite impeller used as stirrer was used for 
stirring purpose. 

 
Fig 2. Stir casting furnace used for preparation of 

AMCs. 
 
After that the powdered form of SiC was added and 
the liquid metal-reinforcement mixture was stirred for 
about 15-20 minutes at an rpm of 450-500. Lastly the 
composites were poured in preheated moulds at 
670oC. The melt was allowed to solidify in the mould 
for about 4-5 hours so as to provide enough time for 
cooling and then the specimens were taken out. 
 
2.3 Experimental testing 
move when the load was applied. A 1/16 ball indenter 
was impressed on material at a load of 100kg. To 
avoid the separation effect of the reinforcements in 
the matrix, four readings were taken for each sample. 
 
Tensile tests are used to access the mechanical 
behavior of the composites and matrix alloy. Tensile 
test was conducted using computerized universal 
testing machine. The composite tensile test specimens 
were prepared using lathe machine and shaper 
machine according to the dimensions as shown in Fig 
3 and Fig 4 for 3% and 7% SiC aluminum metal 
matrix composites. Test method IS 1608 was 
referred. 

 
Fig. 3. Dimensions of tensile test specimens for 3% 
SiC - aluminum metal matrix composite. 

 
Fig. 4. Dimensions of tensile test specimen for 7% 
SiC 
– aluminum metal matrix composite. 

Wear test was conducted using pin-on-disc method at 
room temperature and dry sliding condition. Two 
specimens of each composition 3% and 7% SiC-
Aluminium of dimension 30mm length and 6mm 
diameter was prepared by machining. 
 
SEM images of the prepared composites were 
observed to confess the distribution of reinforced 
(SiC) particles in Al matrix. An image analyzer is 
used to study the distribution of the reinforcement 
particles within the aluminum alloy matrix. The 
microstructures are observed using optical 
microscope but before doing this the samples were 
polished on emery paper of dissimilar grades. 
 
Rockwell hardness of the samples was determined 
using RAS model Rockwell hardness testing 
machine. The surfaces being tested generally requires 
metallography finish hence it was done with 100, 
220, 400 and 600 grit size emery paper. Samples 
were mounted with bakelite so that samples could not 

 
Fig 5. Tensile test specimens 
 
Compression test was performed using computerized 
universal compression testing machine. Specimens of 
each composition 3% and 7% SiC-Aluminium of 
dimension 10 mm sided cube was prepared for 
testing. Test method ASTM D 695 was referred. 
Characterization of silicon carbide reinforced 
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3. RESULTS AND DISCUSSION 
 
3.1 Wear test 
The wear of pure aluminum is more, so as to reduce 
this sic is reinforced in al matrix. The specimen with 
3% and 7% SiC-Aluminium composition were tested. 
The loss of material of pure Aluminum was more as 
compared to the 3% SiC-Aluminum and 7% SiC- 
Aluminum. Now when comparing wear of 3% and 
7% SiC-Aluminium specimens we found that the 
wear of 3% SiC-Aluminum composite was more than 
that of 7% SiC-Aluminum specimen. This indicates 
that when the amount of SiC reinforcement increases 
in the Al matrix loss of material due to wear is less. 
Hence, the wear resistance increases with increase in 
SiC. [11, 12] 
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Table 1: Wear test results of 7% SiC-Aluminium 
composite 

 
Table 2. Wear test results for 3% SiC-Aluminium    
composite 

 
 
3.2 Microstructures 
 
         Fracture surfaces of the deformed test samples 
were analyzed with a scanning electron microscope. 
The Fig 5 and Fig 6 shows the SEM images of 3% 
and 7% SiC-Aluminium composites respectively. The 
distribution of SiC particles in Al MMC should be 
uniform but from the observations of SEM images of 
7% SiC-Al composite, it is seen that there is 

relatively non-homogeneous distribution of SiC 
particles reinforced in Aluminium MMCs. This 
happens due to providing improper time for contact 
between SiC particle and Al matrix and also because 
of poor wetting behavior of SiC particle in molten Al. 
Hence these parameters should be taken care during 
processing of the composites. [6] 
 
 
Characterization of silicon carbide reinforced 
aluminum matrix composites by using stir casting 
method 

 
Fig 6. SEM image for 3% SiC-Al composite 
 

 
Fig 7. SEM image for 7% SiC-Al composite 
 
3.3 Hardness 
 
The property of material to resist against surface 
deformation or penetration is its hardness. [7] 
 
The following table shows the test results of hardness 
test conducted for various composition which were 
conducted on Rockwell hardness testing machine. 
 
Table 3: Rockwell hardness of SiC reinforced AMCs 
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Table 3 shows the Rockwell hardness values of 
AMCs with varying wt.% of SiC reinforcements. 
From the table we can see that the hardness value of 
 
Al+7%SiC is greater as compared to hardness values 
of Al+3%SiC and pure Al. Hence, this shows that 
addition of SiC Particles in Al matrix enhances the 
hardness value of AMCs when comparing to the pure 
Aluminium. 
 
3.4 Tensile test and compressive test 
 
Tensile test: 
 
The specimens for the tensile tests for 3% and 7% 
SiC-Aluminium composition were prepared as shown 
in Fig 3, Fig 4 and Fig 5 for testing. Below table 
shows the results of the tensile tests: 
 
Table 4: Tensile strength of SiC reinforced AMCs 
 
 
From above table we can see that the tensile strength 
of 7% SiC reinforced AMC is greater as compared to 
3% SiC reinforced MC and pure Aluminium. Hence, 
we conclude that tensile strength increases with 
increase in SiC content in Aluminium matrix. This is 
because of the strong interfacial bonds which 
improves the tensile strength of AMCs. [8, 9] 
 
Compression test: 
 
The results of the compression tests of 3% and 7% 
SiC- Aluminium as tabulated below: 
 
Table 5: Compressive strength of SiC reinforced 
AMCs 
 
Sample no. Sample name Compressive 
  strength (MPa) 
1 Al+3% SiC 332 
2 Al+7% SiC 380 
 
Here in the table we see that the compressive strength 
of the AMCs increases with increasing SiC % 
composition. This is because SiC being strong 
material added to Aluminium which require high 
strength to compress the AMCs. 
Characterization of silicon carbide reinforced 
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CONCLUSION 
 
In our present study, AMCs were prepared by stir 
casting process with varying SiC content of 3% and 
7% in Al matrix. Microstructural aspects, hardness, 
tensile strength, compressive strength and wear 
characteristics of the prepared composites were 
studied. Based on experimental estimation, we had 

these following conclusions: 
 
01. Wear characterstics of AMCs resulted that 
increase in SiC % content in Al matrix increases the 
wear resistant, as it can be concluded that 7 wt.% SiC 
content AMC showed minimum wear loss than 3 
wt.% SiC content AMC and pure Al matrix. 
 
02. The microstructural studies revealed the fairly 
distribution of SiC particles in Al matrix and also 
porosities were observed in the microstructures. 
 
03. The result of study suggest that with increase in 
composition of SiC in Al matrix the Rockwell 
hardness of the AMCs also increases as we had the 
greater hardness for 7 wt.% SiC content AMC than 3 
wt% SiC content AMC and pure Aluminium. 
 
4. With increase in percentage of SiC 
reinforcements in Al alloy increases the tensile 
strength and compressive strength. Here in our study 
and analysis we got them maximum for 7wt. % SiC 
content AMCs as compared to 3wt. % SiC content 
AMCs and pure Aluminum metal.  
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