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Abstract- The process of Stir Casting had been in existence for 
a very long time and this particular process is the core for the 
fabrication of aluminum matrix composites. This study aims at 
bringing together all the eminent works in this particular area 
and comparing and evaluating their results to form an overall 
picture as to what the necessary conditions and proceedings 
for the fabrication of aluminum matrix are. During the study it 
was observed that a shorter stirring period was necessary for 
the incorporated ceramic to achieve its metal or ceramic 
bonding at the interface. Moreover, the mechanical and 
microstructural characteristics at different stirring period at 
different temperatures were also studied and the most efficient 
conditions for each of these processes have been analyzed and 
studied. 
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I. INTRODUCTION 

 
 For decades, Stir Casting was employed as the 
conventional process for the production of discontinuous, 
reinforced and metal matrix composite. The strength of this 
material can be improved by reinforcing with hard ceramic 
particles like SiC, Al2O3 etc. which in turn help enhance the 
wear resistance and strength to wear ratio. 
 

Stir casting is an economical process, for the 
fabrication of aluminum matrix composites. There are many 
parameters in this process, which affect the final 
microstructure and mechanical properties of the composites 
.From microstructural characteristics, it was concluded that a 
shorter stirring period is required for ceramic incorporation to 
achieve metal or ceramic bonding at the interface. A higher 
stirring temperature of 850°C also leads to improved ceramic 
incorporation. In some cases; shrinkage, porosity and intensive 
formation of Al4C3 at the metal or ceramic interface are also 
observed. Moreover, the mechanical properties of the 
composites were evaluated, and their relation with the 
corresponding microstructure and processing parameters of 
the composites are discussed. 

 
A. Aluminum  

 Aluminum is a remarkable metal with low density 
and has the ability to resist corrosion through the phenomenon 
called “passivation” and its alloys are vital to many industries 
like aerospace, transportation, building et-cetera. Aluminum is 
relatively soft, lightweight and ductile. Aluminum has many 
Composites and some of them are discussed here. 
 
B.     Aluminum Matrix Composites (AMCs) 
 

Nowadays, Aluminum alloys are preferred over 
conventional metals and alloys in many industries like; 
Automobile, due to the various mechanical and advance 
properties like wear resistance. Aluminum Matrix 
Composite(AMCs), which is reinforced with micro and Nano 
sized Al2O3 are widely used for high performance applications 
like Aerospace and Military because of their improved 
properties. 
 

Cast aluminum matrix particles reinforced with 
composites have higher specific strength, specific modulus 
and good wear resistance as compared to unreinforced alloys 
.When fly-ash was considered as a reinforcing element, it was 
observed that the high electrical resistivity, low thermal 
conductivity and low density of fly-ash was helpful for 
making a light weight insulating composites. Theparticulate 
composite can be prepared by injecting the reinforcing 
particles into liquid matrix by the method of casting. Casting 
is preferred as a less expensive and more suitable method for 
mass production. Among the entire liquid state production 
routes, stir casting is the simplest and cheapest one. The only 
problem associated with this process is the non-uniform 
distribution of the particulate due to poor wettability and 
gravity regulated segregation. 

 
C. Metal Matrix Composites (MMC) 
  

A composite material is actually a material consisting 
of two or more physically or chemically distinct phases. The 
composite has superior characteristics than those of each of 
the individual components [1]. 

 
Usually the reinforcing component is distributed in 

the continuous or matrix component. When the matrix is a 
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metal, the composite is termed as metal-matrix composite 
(MMC). In MMCs, the reinforcement usually takes the form 
of particles, whiskers, short fibers, or continuous fibers. 

 
The Metal matrix composites (MMCs) possess 

significantly improved properties including high specific 
strength, specific modulus, damping capacity and good wear 
resistance compared to Un-reinforced alloys [2]. Nowadays, 
composites containing low density and low cost 
reinforcements are mostly preferred. Among the various 
discontinuous dispersions used, fly ash is one of the most 
inexpensive and low density reinforcement available in large 
quantities as solid waste by-product during combustion of coal 
in thermal power plants. Hence, composites with fly ashes 
reinforcement are likely to overcome the cost barrier for wide 
spread applications in automotive and small engine 
applications thereby, reducing the cost of aluminum products. 

 
Conventional monolithic materials have many 

limitations in achieving good combination of strength, 
stiffness, toughness and density. To overcome these 
shortcomings and to meet the ever increasing demand of 
modern day technology, composites are the most promising 
material ofrecent interest. 

 
The application of Metal Matrix Composites 

(MMCs) as structural engineering materials has received 
increasing attention in recent years [3]. The high strength and 
toughness at elevated temperatures coupled with low-density 
makes them suitable for use in applications where 
conventional engineering materials, such as steel are used. 
Moreover, MMCs exhibit significantly higher stiffness and 
mechanical strength compared to matrix alloys, but often 
suffer from lower ductility and inferior fracture toughness. 
MMCs have the ability to withstand higher tensile and 
compressive stresses by the transfer and distribution of an 
applied load from the ductile matrix to the reinforcement 
material .This load transfer is only possible due to the 
existence of a bond between the reinforcement elements and 
the matrix material.Therefore, appropriate selection of 
reinforcement material and its properties coupled with a good 
fabrication method will significantly influence the resulting 
MMC. 

 
Since the early 1960, there had been a demand for 

new and improved engineering materials. With the 
advancement of modern technology and interest in the areas 
like aerospace and auto-motive industries had forced a rapid 
development of metal matrix composites. Moreover, a high 
demand on the material for better overall performance has led 
to extensive research and development efforts in the 
composites fields. Among the composites field, the aluminum 

based metal matrix composite materials are widely used to 
meet the emerging need for the innovations in materials 
processing which in turn had enabled achieving an 
enhancement in stiffness, realization of high strength to weight 
ratio, an improvement in wear resistance and maintaining 
strength at elevated temperatures. 

 
Aluminum based metal matrix composites have been 

one of the key research areas in materials processing field in 
the last few decades where most of the research work were 
dealing with aluminum matrix and SiC reinforcements that 
was required in the light weight combination of high strength 
and high stiffness materials [4].This is because, aluminum 
being lighter weighted is the first requirement in most of the 
industries. In addition, it provides impressive strength 
improvement and the thermal expansion coefficient of Al 
matrix composites which in turn can be adjusted by using 
silicon carbide, carbon and boron carbides. As a result, these 
materials are now being rapidly utilized in industries than 
traditionally used metals, and these have become the forefront 
of research and development activity in the many related 
areas. 

 
D.Aluminum Metal Matrix Composites (AMMCs) 
  

In the recent years, Aluminum metal matrix 
composites (AMMCs) have gained significant attention 
primarily due to their lightweight, low coefficient of thermal 
expansion (CTE), good machinability, and improved 
mechanical properties, such as 0.2 % yield stress (YS), 
ultimate tensile stress (UTS), and hardness [5]. Owing to these 
advantages, they are widely used in aerospace (e.g., airframe 
components), automobile (e.g., engine pistons), and electronic 
(e.g., integrated circuit mounting frame components) 
industries. 

 
Stir casting (vortex technique) is generally accepted 

commercially as a low-cost method for the fabrication of 
AMMCs. Its advantages include its simplicity, flexibility, and 
it’s applicable to large scale production. This process is the 
most economical among all the available routes for AMMCs 
production, and thus it allows large-sized components to be 
fabricated. However, the following considerations for 
achieving AMMC via stir casting are to be considered: 

 
(i) No adverse chemical reaction between the 

reinforcement material and matrix alloy. 
(ii) No or very low porosity content in the cast AMMCs. 
(iii) Wettability between the two main phases and 
(iv) A uniform distribution of the reinforcement material. 

Also, factors like wettability and reactivity determine 
the quality of the bonding between the constituents 
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and thereby greatly affecting the final properties of 
the composite materials. 

 
Micron-sized SiC particles were used as 

reinforcement of pure aluminum to fabricate cast aluminum 
matrix composite, and Mg where 1wt% was added to improve 
the wettability and thereby incorporating the fractions of 
ceramic particles and thus improving the quality of the 
fabricated composites. Therefore, reaction at matrix or 
ceramic interface, porosity, ceramic incorporation, and 
agglomeration of particles were evaluated. Moreover, the 
mechanical properties of the composites were also 
investigated, and their relation with the corresponding 
microstructures and processing parameters were also studied. 
 

II. MATERIALS AND METHODS 
 

A.    Titanium  
  
S. Gopalakrishnan et-al explored methods to produce 

Metal Matrix Composite (MMC) in a cost efficient way to 
improve specific strength, high temperature and wear 
resistance applications [6]. In this particular study, particles of 
Al-TiC castings with different volume fraction of TiC were 
produced in an Argon atmosphere by an enhanced stir casting 
method .It was found that, the Specific strength of the 
composite had increased with higher percentage of TiC 
addition. Also, the analysis revealed the improved Specific 
strength as well as the wear resistance of the above mentioned 
material. 

          
During the experiment, tensile strength and ductility 

were estimated and the observed data is been plotted in the 
graph below: 
 

 
Effect of TiC addition on the mechanical properties of AMC. 

(a) Tensile strength 
 
Each trial in the experiment were repeated thrice and 

the average value of volume wear loss after each interval of 
time was considered for analysis of wear behavior. The wear 
rate was calculated using the formula  

 
W= V / ρD 

Where ρ is the density of the material, V is the 
weight loss and D is the sliding distance. Specific wear rate W 
= w/L, where L is the applied load. The worn surfaces of the 
specimens were examined under an optical microscope to 
understand the wear pattern of AMC.  
 

 
AMC castings produced with different percentage of 

TiC addition. 
 

 
Effect of TiC addition on the mechanical properties of AMC. 

(b) Ductility. 
                  
S. Suresh et-al found that the composites have many 

applications in aerospace, automotive and structural 
components [7]. The experiment is conducted using various 
weight fraction of TiB2, keeping other parameters constant. 
The wear mechanism of the material is analyzed using 
microscopic examination. It was found that the addition of 
TiB2 improves the wear resistance of aluminum composites. 
Results were also found on mechanical properties like tensile 
strength, wear resistance and hardness caused by the 
percentage of TiB2 present in the samples.  
 
B. Magnesium 

  
Hossein Abdizadeh et-al, fabricated Al-Nano MgO 

composites using A356 Aluminum alloy and MgO 
nanoparticles (1.5, 2.5 and 5% vol. %) has been fabricated 
using Stir casting and powder metallurgy (PM) methods [8]. 
During the experiment, it was analyzed that Powder 
metallurgy samples showed more porosity portions compared 
to the casting samples which results in higher density values 
of casting composites. 
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Moreover, it was found that the highest hardness 
value for sintering and casting samples were obtained at 850 
and 625°C respectively, in 5 vol% of MgO. The compressive 
strength values of casting composites were higher than 
sintered samples which were majorly due to the more 
homogeneity of Al matrix and better wettability of MgO 
nanoparticles in casting method. Also, it was found that 
casting method represented more homogeneous data values of 
mechanical properties compared to the method of 
powdermetallurg. 
 

 
Flowchart representation of stir casting and powder metallurgy 

methods for fabrication of Al–MgO Nano composite 
 
In general, it can be said that the results depicted dominant 
properties of stir casting compared to powder metallurgy, 
which is quite simple, cheap and an efficient method for the 
production of Al – MgO nanoparticles. 
 
C. Zinc 
  

Kenneth Kanayo Alaneme et-al discuss on the 
microstructure and mechanical properties of Zn -27Al [9]. 
They were able to produce different composites of Zn -27Al 
of varied weight ratios using stir casting process. Different 
tests including Hardness test, tensile property evaluation, 
fracture toughness determination and microstructural 
examination were used to characterize the composites 
produced. 

 
The results showed that the microstructures of the 

composites are similar, which consists of the dendritic 
structure of the Zn -27Al alloy matrix with fine dispersion of 
the reinforced particles. As the weight percentage of RHA in 
the reinforcement increases, the hardness of the composite 
decreases. Moreover, the tensile strength and yield strength 
decreases slightly with the increase in the weight ratio of RHA 
in the composites with a maximum of 8.5% and 9.6% 
reductions respectively for 40% RHA in the hybrid 
reinforcement .In the case of fracture toughness of the 

composites, it increases with the increase in the weight 
percentage of RHA with as much as 20% increase for 40% 
RHA in the hybrid reinforcement. 

 
D.     Silicon Carbide 
  

S. Aravindan et-al, discuss about the fabrication of 
Magnesium alloy composites with silicon carbide particle by 
two step stir casting process [10]. They noted the particle size 
and volume fraction of SiC particles on physical and 
mechanical properties and were evaluated under cast and heat 
treated (T6) conditions .The result was compared under 
standard theoretical models and was found that the mechanical 
properties of composites increased with increasing SiC 
particles and decreased with increasing particle size. 

 

 
Hardness of magnesium alloy (AZ91D) composite. 

 
The composites of the alloy reinforced with finer 

SiCp exhibits superior properties while the coarse SiCp 
exhibits better properties when compared with unreinforced 
magnesium alloy (AZ91). 

 
 Palash Poddar et-al synthesized elemental Mg and 
Mg-alloy (AZ91D) composites reinforced with 15 vol% 
silicon carbide (SiC) particulates by stir casting method [11]. 
Many properties like, particle distribution , hardness and 
mechanical properties and also heat treated conditions were 
analyzed .It was found that , the composites show uniform 
distribution of SiC particulates and that the grain size 
decreases with the presence of SiC particulates and also as 
particle size decreases . The alloy composite, AZ91D show an 
increase in hardness and modulus when compared to 
monolithic alloys. It was also found that, the ultimate tensile 
strength and ductility of the composite material was reduced 
when compared to unreinforced alloy .Moreover, it was found 
that porosity can be made minimum with a melt holding and 
stirring at a temperature of 680°C. 
 

X.J.Wang et-al, discuss the uniaxial deformation 
behavior of a 10 vol% Sic particulate reinforced AZ91 
magnesium matrix composite fabricated by stir casting [12] 
.The experiment was conducted between the temperature 
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range of : 250 to 400°C . As temperature increases, peak 
stresses and flow stresses decreases. As temperature decreases, 
the extent of dynamic recrystallization (DRX) becomes less. 
An analysis conducted on the effective stress dependence on 
stress rate and temperature gives a stress exponent of n=5 and 
an activation energy of Q= 99 kJ /Kg. The conclusion states 
that the deformation mechanism of the composite during hot 
compression is controlled by the dislocation climb. 

 
X.J .Wang et-al fabricated 5, 10 and 15 volume 

percentage of SiCp / Mg, Zn, Ca composites [13].The 
composites particle distribution was uniform throughout 
except the boundaries in micro-scale level .The second phase 
was affected by the size of SiCp as so was their distribution in 
the matrix . Many large phases were seen on the particle 
surface .The large particle size were hardly observed as the 
particle content was increased up to 10%. The second phase 
consist of fine flakes in 10% and 15% composites , unlike the 
alloy and 5%  composites in which the second phases were 
large .The mechanical properties of the composite were 
significantly influenced by the effect of SiCp. 

 
Afshin Matin et-al, worked on the microstructure and 

room temperature mechanical properties of pure magnesium 
and cast AZ80 Nano composites [14]. For this different weight 
percent of SiC reinforced Nano particles were added 
homogenously into the matrix by the method of stir casting 
and was found that the Sic Nano particles can significantly 
reduce the grain size of magnesium matrix .It was found that, 
by increasing the SiC content, tensile strength and ductility 
values increased. But there was an optimum Sic content 
beyond which the strength and formability of the material 
decreased , which was later found that was caused by the 
agglomeration of SiC particles in the microstructure of the 
composites .The study on work hardening behavior of the 
materials was analyzed by compressive stress strain curves . 
Long Jiang Zhang et-al, invested the tensile properties of 
Nano-SiCp /Al2014 composites at elevated temperatures and 
found that, the Nano SiCp can improve the tensile strength at 
493 K of Al2014 alloy without the need of sacrificing 
ductility.The strength of the matrix was also found to be 
superior [15]. 
 

Shashi Prakash Dwivedi et-al, conducted an 
experiment on A356 / SiC metal matrix composites with 
different reinforcement weight percentage [16]. Different tests 
like tensile test, hardness test impact test and fatigue tests were 
carried out at the samples and the following results were 
obtained. The microstructure study, exposed uniform 
distribution and porosity. Least porosity value was obtained 
for 5% reinforcement. Adding of SiC particles led to the 
improvement in tensile strength, hardness and toughness. 

Later in the experiment, it was found that: The best 
mechanical properties were obtained when the percentage of 
reinforcement was increased in the electromagnetic stir-
casting. 
 

 
Schematic view of electromagnetic stir casting set-up 

 

 
Dimension for the testing of tensile strength specimen 

 
J. Jabeen Moses et-al, Aluminum alloy is reinforced 

with various amounts of SiC particles.  For this, the matrix 
alloy is melted in a furnace and stirred to form a vortex [17]. 
To this, SiC particles are added and the composites melt was 
solidified to a permanent mold.Further the matrix is studied 
using optical and scanning electron microscope. The results 
showed that, the SiC particles are distributed uniformly In the 
Aluminum matrix and SiC particle clusters are seen in a few 
places. The SiCp is bonded to the aluminum matrix. Micro 
hardness and Ultimate tensile strength of the AMCs were 
improved by the reinforcement of SiC particles.  Fracture 
morphology was also studied.                      

                     
Tony.Thomas.A et-al conducted an experiment 

whose objective was to create Aluminum alloy (LM6) – Sic 
particles reinforced MMC with the aid of stir casting [18]. 
They find immense application in automotive and aeronautical 
manufacturing of components. The significance of stirrer and 
feeder are found by testing the specimen. 
 
E. Aluminum 
 
 Rupindar  Singh et-al attempted to improve the dry 
sliding wear properties of aluminum matrix composite (AMC) 
consisting of Al -6063 matrix and SiC reinforcement prepared 
through vacuum molding assisted stir casting (VMASC), 
which has various industrial applications [19]. The study 
mainly include ; parameters of stir casting namely , particle 
size of solute SiC , proportion of SiC , vacuum pressure and 
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sand grain size ; to find out their effect on wear properties of 
AMC .    
 

 
Pin-on-disc type tribo-setup. 

 
     “Pin on disk type tribiological tester “was used to 
examine the wear .The result concluded that dry sliding wear, 
sand grain size, vacuum pressure, particle size and proportion 
of Sic have contributed immensely.In fact their percentages 
are: 5.95, 10.14, 10.71 and 73.2 respectively.The result was 
further counter verified with microstructural analysis. 
 

R.Ravi et-al says that the Aluminum matrix is 
strengthened when it is reinforced with hard ceramic particles 
like SiC, Al2O3 etc., which results in enhanced wear resistance 
and improved strength to weight ratio [20]. Based on the 
reinforcement, the AMC’s are fabricated by different methods 
.The experimental results show that: the Mechanical 
characterization was done and tensile strength and hardness 
had increased with the weight percentage of B4C particles. 

 
B.N.Sharada et-al, says that the Aluminum alloys are 

preferred over conventional metals and alloys in automobile 
industries due to their various mechanical and wear resistive 
properties [21]. In their experiment, they attempts to produce 
an Aluminum hybrid metal matrix composite (LM25+ 
Activated carbon +Mica) over conventional composite 
(LM25+Activatedcarbon) and (LM25+Mica) .Various tests 
like Brinnel Hardness test and Abrasive belt wear testing 
machine were performed. Also various other tests like wear 
debris and worn surfaces were carried out using Light optical 
Microscope (LOM). 

 
                After their analysis, they found that: Aluminum 
alloy metal matrix hybrid can be synthesized by stir casting 
and for that; stirrer design, alloy pouring temperature, particle 
pre-heating temperature, size and amount are the important 
parameters in the process. They also found that: hybrid 
reinforcement increased the hardness and resistance than 
single reinforcement. 
 

Subhranshu Chatterjee et-al, prepared reinforced 
aluminum composite by a simple liquid metal stir casting 
route [22].They performed X –ray diffraction technique to 
identify the types of aluminide particles were present in the 
cast composites.With the aid of energy dispersive 
spectroscopy compositional variation of the samples were 
estimated.Different heat treatment schedules and deformation 
conditions were studied.The micromechanical behavior was 
assessed and so was micro hardness and Nano indentation. To 
estimate the mechanical properties and determine the mode of 
failure of samples, tensile test and fractographic analysis were 
performed. Further the mechanical properties and 
microstructure of the composite were correlated and 
discussed. 

 
Fei Chen et-al, employed a new technique which 

involved mechanical stirring of the aluminum (salt) interface 
which was developed to fabricate the TiB2 particulate 
reinforced with aluminum based in situ composites which 
have improved particle distribution [23].The stirring intensity, 
stirring duration and stirring start time was optimized to the 
mechanical and microstructural properties. The result revealed 
that the 1st and the last 15 minutes of the 60 minute holding 
was the most crucial for a fine composite.The SR-CT results 
says that the composites fabricated by the present technique 
yielded uniformly distributed Al matrix. Also, the composites 
not only did have higher yield strength and ultimate tensile 
strength, but also have superior ductility with respect to the 
composites fabricated by the conventional process. Also the 
composites in the present work are 260% and 180% higher 
than those of the matrix. As a result, it was revealed that the 
composites thus fabricated, follow ductile fracture mechanism 
in spite of the presence of stiff reinforcements. 

 
Qiyao Hu et-al fabricated a novel hybrid composite 

of (B4C + Al3Ti) / Al by two step stir casting process , where 
it’s produced by subsequently adding Ti powders and B4C 
particles , which is followed by gravity solidification [24] . 
This mixture showed much more uniform particle distribution 
than the free composite. The composite also yielded hardness, 
tensile strength and elongation of 52HB, 129MPa and 13.6% 
respectively. 

 
K.Umanath et-al reinforced aluminum alloy metal 

matrix composite with 5 to 25%vol. fraction is obtained by the 
method of stir casting [25]. By using pin-on-disc wear testing 
method, the wear behavior of the hybrid composite and of the 
unreinforced alloy were investigated. The results showed that, 
the Silicon carbide and Aluminum Oxide particulates are 
regularly distributed in the metal matrix. Moreover, the wear 
surface of the hybrid composite is much rougher than that of 
the non-reinforced alloy.  
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H.R.Ezatpour et-al developed a mixing method in 
which injection of the particles into the melt by inert gas and 
casting was used [26]. This is prepared with the aid of AMC 
reinforced with Al2O3 particles.The microstructure 
observations revealed a uniform distribution of particles in the 
matrix. It was also found that, the porosity of the composite 
increases with the increase of mass fraction of Al2O3, stirring 
speed and was found to be decreased by the method of 
extrusion process. Moreover properties like Hardness, yield 
and tensile strength of the composites increased with the 
increase in particle mass function. 

 
Ahmed M.E and Sabbagh I et-al, prepared Al 6061 

and Al 7108 SiCp (Al-PMMC) by stir casting with SiCp of 
size 8 and 15 µm and volume fraction (vf) of 0-20% 
respectively [27].The composites were  then  subjected  to 
successive hot rolling at 450°C. Tensile test was later 
conducted on these particles. Different tensile properties 
include: Ultimate tensile strength (UTS), Young’s modulus 
and elongation were determined. The result of the experiment 
is that: Successive heat rolling will result in decreasing casting 
defects such as void and SiCp agglomeration in composites 
and so enhanced mechanical properties were achieved. 
Ultimate tensile strength of 6061 and 7108 composites were 
achieved to be 240 and 390% respectively. Annealing helped 
improve elongation percentage by more than three times and 
the effect of T6 treatment on the composite tensile behavior 
werediscussed. 

 
Hamid Reza Ezatpour et-al says that Al 6061 

reinforced with hard particles possesses higher strength, 
stiffness and wear and creep resistance in a wide temperature 
range, which in turn can be used for automotive components 
and aircrafts and aircraft structures [28]. They investigated the 
effects of adding Nano alumina particles to Al 6061 alloy and 
extrusion process on the mechanical and microstructural 
properties of composites. After conducting the experiment on 
microstructure, they found that: The injection of powders in 
the form of Al/ Al2O3 and application of extrusion process led 
to the fabrication of nanoparticles with reasonable distribution 
of Al2O3 in the matrix alloy with low agglomeration and low 
porosity.They also found that, the extruded samples show 
strength and ductility values much higher than those of as-cast 
samples. Also, both as-cast and extruded samples with 
increased amount of Al2O3 nanoparticles, yield strength and 
tensile strength increased but elongation decreased. 

 
Pankaj Charan Jena et-al prepared a sample of 

AMMC with modified stir casting method and was used for 
crack analysis .Since AMMC is more susceptibility for crack 
failure, a finite element method (FEM) was used for crack 
analysis [29]. The different frequency of the beam were 

analyzed to know the behavior of AMMC as beam structures. 
The final results proved that, it can be used as a structural 
material in different applications. 
 

V.Balaji et-al focused his work on the manufacturing 
of Aluminum metal matrix composite (AMMC) material using 
stir casting process [30].Various tests were conducted on 
AMMC material to find many properties like, Tensile strength 
and hardness and was found that , there is an increase in 
strength and hardness by 10% when compared to A16061. The 
density of the composite was found to be better than the base 
matrix. Moreover it was found that, the Metal matrix system 
have uniform distribution of Sic particles when subjected to 
Micro structural analysis. The matrix Al7075 – Sic has 
potential applications in aircraft and space industries as they 
have higher strength of weight ratio, high wear resistance and 
creep resistance. 

 
Bharat V et-al. attempted to synthesize Metal matrix 

composite using 6061 Al as matrix material reinforced with 
ceramic Al2O3 particulates using liquid metallurgy in stir 
casting technique [31]. For this, reinforced particles are 
preheated to a temperature of 200°C which is further dispersed 
in steps of three into the vortex of molten Al6061, which 
further helps to improve wettability and distribution. 
Homogenous distribution of particle is further ensured by 
taking specimens from the central portion of the casting. The 
extent of improvement was determined by performing 
hardness and tensile properties of the composite before and 
after adding Al2O3 particulates. The results showed that fairly 
uniform distribution was obtained and, hardness and tensile 
properties are higher in the composites when compared to 
matrix. Reinforcement proves to improve both hardness and 
tensile strength. 

 
Abshek Kumar et-al discussed on a new approach of 

fabricating cast Al matrix composites using electromagnetic 
stir casting method, which is proved to be efficient enough. It 
was concluded that, the hardness of cast composite increases 
linearly with increasing the weight fraction of Al2O3 [32]. It 
was also found that hardness of MMC is much higher than 
unreinforced metal matrix. Also it was found that, as the 
weight fraction of Al2O3 increases, tensile strength of cast 
composites increases. Moreover, microstructure observation 
suggest that electromagnetic stirring action produces cast 
MMC with smaller grain size and facilitates higher particulate 
matrix interface bonding . 

 
S.A.Sajjadi et-al, tried to improve the wettability and 

reinforcement within the particles of AMC [33]. For this, they 
devised a new method which comprises of 3 novel steps of 
mixing, which include; heat treatment of micro and Nano 
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Al2O3 particles, injection of heat treated particles within the 
molten A356 aluminum alloy by inert argon gas and stirring 
the melt at different speeds. Different parameters like injection 
process, heat treatment, reinforced particle size, micro 
structure and mechanical properties were investigated. 
Scanning electron microscope (SEM) was used to analyze 
matrix grain size, morphology and distribution of 
Al2O3nanoparticles and Optical microscope (OM) and energy 
dispersive spectroscopy (EDS) and X-ray diffraction (XRD) 
were also used.The results showed that, the use of heat treated 
particles, injection of particles and stirring system improved 
wettability and distribution of nanoparticles within the 
matrix.Also, as weight percentage of Al2O3particles increased, 
the amount of hardness, compressive strength and porosity 
increased. 

 

 
Schematic of designed equipment. 

 
F.      Ultrasonic Treatment Processing 

 
X.J Wang et-al talks about a novel stir casting 

method assisted  by ultrasonic treatment processing and found 
that there exists an optimal time for ultrasonic treatment, 
which is both two short and too long for the treatment resulted 
in homogeneous particle distribution [34].Further, they could 
prove that: liquid stirring was necessary, which could in turn 
further improve particle distribution.The composites 
mechanical properties further indicated that ultrasonic 
treatment evidently improved the mechanical properties 
compared with traditional stir casting techniques.Also, with 
the increase in particle content, grain size of composites 
decreases.Further it was concluded that the ultimate tensile 
strength, yield strength and elastic modulus were enhanced as 
the particle contents increased. 

 
The tensile properties of the composites fabricated under 

different methods. 
 

III. CONCLUSION 
 

This review aims to portrait the different properties 
and characteristics of Metal Matrix Composites (MMC) and 
specifically Stir Casting as a whole. The recent reviews 
suggest that clustering of reinforcement particles, wettability 
of reinforcement (SiC) in molten Aluminum are one of the 
many concerns in the production of composites through stir 
casting. Moreover, it was also revealed that the Mechanical 
properties of stir cast composites dependupon many factors 
like fabrication techniques, volume fraction, size and shape of 
reinforcement particles. Also it was evident that the addition 
of reinforcement up to a particular level increases the 
mechanicalproperties but thereby decreasing the fracture 
toughness of the composites. Processing variables such as 
holding temperature, stirring speed, size of the impellers have 
a direct relation to the composites as they have an impact on 
mechanical properties. 
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