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Abstract- Nano composites are new class of materials developed in last decade, but still these materials are in their infant 
stage. Metal Matrix Nano-Composites (MMNCs) prospective materials used in many engineering applications. The main 
issue related to fabrication  of metal matix nano-composite is lack of manufacturing processes to produce MMNCs in bulk 
quantity with uniform distribution of nano particles. The uniform distribution of nano- particles is important aspect to 
enhance over properties of composite materials. Here author has proposed the a method which will give better distribution of 
nano particles. The method is named as Ultrasonic probe assisted stir casting method. 
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I. INTRODUCTION 
 
It is well known fact that technological development 
depends upon advances in the field of materials[1]. 
Composite materials are developed to cater to the 
needs of advanced materials for use in various 
applications that overcomes limitation associated 
with conventional  materials. Due to advancement in 
materials, composites designed and manufactured for 
various applications including automotive 
components, sports goods, aerospace parts consumer 
goods etc. The growth in use of composite materials 
is attributed to increased awareness about their 
performance, advantages and ability to produce light 
weight components[2]. 
 
Nano- composites are new kind of materials attracted 
many researchers due their better overall properties. 
Metal matrix nano- composites are prospective 
materials finds application in many fields. The 
commonly used matrix materials includes aluminum, 
magnesium, titanium etc. These matrices when 
reinforced with particles or fibers or whiskers (like 
SiC, Al2O3) having one of the dimension of less than 
100nm (10-9 m) called metal matrix nano-composites 
(MMNCs). Due to nano sized reinforcement the 
interaction at the phase interface becomes enhanced 
due to increased surface area which leads to improved 
materials properties even with low volume fraction of 
reinforcement. The main issue related to fabrication  
of metal matix nano-composite is lack of 
manufacturing processes to produce MMNCs in bulk 
quantity with uniform distribution of nano particles. 
The uniform distribution of nano- particles is 
important aspect to enhance over properties of 
composite materials. 
Here author has proposed the a method which will 
give better distribution of nano particles. The method 
is named as Ultrasonic probe assisted stir casting 
method. 
 

II. PROCESSING OF METAL MATRIX NANO-
COMPOSITE (MMNCS) 
 
The properties of metal matrix composite materials 
can be tailored by incorporating appropriate 
reinforcement in required volume fraction and by 
selecting suitable processing method[3].  
The processing of metal matrix composites mainly 
classified in two groups, namely, solid state 
processing and liquid state processing. Solid state 
processing includes Powder Metallurgy, diffusion 
bonding and vapor deposition. Liquid state 
processing includes stir casting , liquid infiltration, 
squeeze casting  and in situ processing[4]. 
The same methods can be used to produce MMNCs. 
The several other methods available to fabricate 
MMMNCs are high energy ball milling, rapid 
solidification electroplating, mechanical alloying 
nano sintering sputtering, spray deposition, 
mechanical stirring etc [5-7]. 
Viswanathan et al [8] reports on the limitations of 
traditional consolidation techniques which are unable 
to retain the nano scale grain size due to the excessive 
grain growth during processing. The problems 
encountered in metal matrix composite processing is 
settling of the reinforcement particles due to density 
difference between matrix and reinforcement and non 
homogeneous distribution of reinforcements in the 
matrix. The stir casting method helps to avoid settling 
of particles and produce composite with uniform 
distribution[9]. 
 
1.1 Stir Casting 
The Stir Casting method is commonly used method 
for mixing reinforcement into molten matrix material 
to produce composite materials. These is the simplest 
and most commercially used technique also known as 
vortex technique[3]. 
The process is simple, flexible, used for large 
quantity production and economical [10]. 
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1.2 Ultrasonic probe assisted method 
Dispersion of nano sized reinforcement in metal 
matrix composite is challenging due nano sized 
particles large surface to volume ratio which results 
in agglomeration and clustering. This affect the 
resulting properties of composite materials. Poor 
wettability of nano particles also produce the 
composite with inferior mechanical properties[11]. 
The ultrasonic probe assisted sonication method helps 
in this case to uniformly distribute the particles in 
metal matrix. The ultrasonic energy is widely used in 
the manufacturing for welding, casting and non 
destructive testing. The ultrasonic cavitation effect is 
utilized to generate nuclei in casting. The ultrasonic 
cavitation based processing of MMNCs have been 
successfully utilized by researchers to fabricate bulk 
metal matrix composite [12-14]. The process is very 
effective in dispersing nano sized particles in the 
metal matrix. The process generally requires 
resistance heating furnace for melting metal , nano 
particle feeding mechanism, inert gas envelope  for 
protection and an ultrasonic system. The ultrasonic 
processing system consist of an ultrasonic probe, a 
transducer and power source. 
 
1.2.1 Principle of Ultrasonic processing 
Ultrasonic waves have a frequency of 18 to 20 kHz . 
When these waves propagate through the liquid 
media, alternating compression and dilation cycles 
are produced. These waves are generated by 
mechanical vibrations of frequencies higher than 18 
kHz. The high intensity ultrasonic waves at end of 
alternating compression and dilation cycles  make the 
micro bubbles grow in the liquid. When they attain a 
volume at which they can no longer absorb enough 
energy, they implode violently. This phenomenon is 
known as cavitation. During implosion, very high 
temperatures and pressures are reached inside these 
bubbles. At the end of the cavitation cycle; collapse 
of micro bubbles  produce transient micro hot spots 
that can reach very high temperatures and pressures. 
Implosive impact of cavitation is strong enough to 
break clusters of nano particles to disperse them 
uniformly in the metal matrix. 
 
III. ULTRASONIC PROBE ASSISTED STIR 
CASTING METHOD 
 
In the proposed method  stir casting method is 
combined with ultrasonic probe processing. The 
processes is named ultrasonic probe assisted stir 
casting method. The process will combined the 
advantages associated with ultrasonic probe as well 
as stir casting process. The combined process will 
improve the uniformity in dispersion of nano particles 
due to ultrasonic cavitation effect and avoid the 
settlement of nano particles in metal matrix due to 
continuous stirring with the stirrer as shown in fig1. 
This will help to produce MMNCs which enhanced 
mechanical properties. 

 
 
CONCLUSION 
 
The manufacturing method proposed will be very 
effective in producing nano composites with 
enhanced overall properties of MMNCs. Future scope 
Author has submitted the proposal to funding agency 
and is under processes. Author wish to fabricate 
MMNCs and carry out characterization. 
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