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ABSTRACT 

 The use of organic or inorganic filter has become ubiquitous in polymeric systems. Polymer composites 

are manufactured commercially for many diverse applications such as sporting goods, aerospace components, 

automobiles, etc. In the last 20 years, there has been a strong emphasis on the development of polymeric 

nanocomposites, where at least one of the dimensions of the filter material is of the order of a nanometer. The final 

product does not have to be in nanoscale, but can be micro – or macroscopic in size. In addition, many polymer 

nanocomposites can be fabricated and processed in ways similar to that of conventional polymer composites, 

making them particularly attractive from a manufacturing point of view. This paper discuss about manufacturing 

techniques, characterization and application of nano polymer composites. 
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1. INTRODUCTION 

Polymer nano composite represent a new alternative to conventionally filled polymers. Because of their 

nanometer sizes they exhibit improved properties when compared to pure polymers. These include increased 

modules and strength, outstanding barrier properties, improved solvent and heat resistant properties. Polymer based 

composites have raised much attention to academic and industrial sectors, due to the addition of small amount of 

nano clay could substantially enhance the mechanical properties of polymers like nylon. Polymer nano composites 

are particles – filled polymers in which atleast one dimension of the dispersed particle is in the nanometer range. 

Dispersing nanosize particle in a polymer matrix introduces superior mechanical properties compared to traditional 

macro filers. Nano level reinforcement also improve the tribological properties. 

2. EXPERIMENTAL SECTION  

2.1. Manufacturing methods for producing nano composites:  The major methods to fabricate, nanocomposites 

are wet lay – up, pultrusion, resin transfer molding (RTM), vacuum assisted resin transfer molding (VARTM), 

prepreg method, filament winding, etc. In wet lay – up mechanical properties are poor due to voids. In pultrusion 

the cost is low and production rate is high. But near the die assembly, the prepreg or materials accumulate and can 

create a jam. Voids can be also created if the dies run with too much opening for the fiber volume input. The RTM 

is a closed mold operation. In this process, resin flow and fiber wet – out are critical issues; resin flows in the plane 

as well as in the transverse directions of perform. Recent developments in textile and resin technology have allowed 

the designer and manufacturer to use RTM for the fabrication of parts for the primary and secondary structures. 

Advanced textile technology has helped to increase the wet ability of perform. The VARTM is an adaption of the 

RTM; a widely used single – sided tooling process such as open molds are used to make the parts using vacuum. 

This process has certain advantages like a relatively low cost for high volume production, very large and complex 

parts are possible with improved surface finish, higher fiber volume fraction than hand lay – up and as it is a closed 

system. 

2.2. Characterization techniques for nano composites: Characterization tools are crucial to comprehend the 

basic physical and chemical properties of PNCs. For structural applications, it facilitates the study of emerging 

materials by giving information on some intrinsic properties. Various techniques for characterization have been 

used extensively in polymer nanocomposites research. The commonly used powerful techniques are wide – angle 

X – ray diffraction (WAXD), small – angle X – ray scattering (SAXS), scanning electron microscopy (SEM), and 

transmission electron microscopy (TEM). 

2.3. Preparation and processing:  
2.3.1. Melt intercalation: In this technique, no solvent is required and the layered silicate is mixed within the 

polymer matrix in the molten state. A thermoplastic polymer is mechanically mixed by conventional methods such 

as extrusion and injection molding with organophilic clay at an elevated temperature. The polymer chains are then 

intercalated or exfoliated to form nanocomposites. This is a popular method for preparing thermoplastic 

nanocomposites. The polymers, which are not suitable for adsorption or in situ polymerization, can be processed 

using this technique. 

2.3.2. Expanded graphite – reinforced composites: An expanded graphite (EG) preparation method has been 

reported in different literatures. Concentrated sulfuric acid and concentrate nitric acid (industrial grade) were used 
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as chemical oxidizers to prepare the EG. For an intercalated compound, the stacking could be of the form -C–C– I 

– C – C – I – C – C – I – C – C -, where C is a carbon layer and I an intercalated layer. Scientist sonicated the 

expanded graphite to make graphite nanosheets (thickness of 30 – 80 nm) and dispersed in a polystyrene matrix 

via in situ polymerization. They achieved excellent conducting property through this method. 

 

3. PROPERTIESAND APPLICATION 

 Mechanical properties showed significant improvement at a loading of only 4.2wt% clay, the modulus 

doubled, and the increase in strength was more than 50%. Also an improvement in thermal properties was observed 

with the increase of heat distortion temperature (HDT) by 800C compared to the pristine polymer. In recent years, 

for nanocomposite formation, organoclay has been used in various polymer systems including epoxy, 

polyurethanes, vinyl ester, etc. Ballistic performance is an important issue for the survivability and damage 

tolerance studies for aerospace and automotive structures. The US Army research laboratory investigated the 

ballistic impact strength of polycarbonate – layered silicate nanocomposites. Boeing, USA demonstrated the 

potential for aerospace application in a workshop in 2004 in FL, USA. According to their description, 

nanocomposites can play an important role in longer – range missiles and a greater payload for aircraft.  

 

4. CONCLUSION 

 The potential of nanocomposites in various sectors of research and application is promising and attracting 

increasing investment from Governments and business in many parts of the world. While there are some niche 

applications where nanotechnology has penetrated the market, the major impact will be at least a decade away. 

Currently, there are a few cosmetic products made by incorporating nanoparticles on the market. Since only a 

moderate success has been made over the last 20 years, researchers must continue to investigate strategies to 

optimize the fabrication of nanotube – enabled materials to achieve both improved mechanical and transport 

properties. 
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