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Abstract 
In today’s world everywhere there is use of new technologies. This technology is very useful to the human 

beings which make their life easier. Polymer industry have upper hand in development of such technology because 
everywhere there is use of plastic in every field but now we are shifting towards nanotechnology. Nanotechnology is 
the understanding and control of matter at dimensions of roughly 1 to 100 nm when unique phenomena enable novel 
applications. We are using this nanotechnology in case of composite.  We have used this filler in micro size but now 
we have used this filler in nanosize because we get better improved properties in nanosize than micro size. When we 
use this technology in composite we get better properties than the conventional one. The preparation of polymer 
nanofiber by using electro spinning process which can be used for preparation of composite. This composite is 
known as polymer nanofiber composite which is very useful for various applications 
 
Keyword: Nanofiber, Electrospinning process.  

I. Introduction
 In today’s world everywhere there is use of new 
technologies. This technology is very useful to the 
human beings which make their life easier. Polymer 
industry have upper hand in development of such 
technology because everywhere there is use of plastic in 
every field but now we are shifting towards 
nanotechnology. Nanotechnology is the understanding 
and control of matter at dimensions of roughly 1 to 100 
nm when unique phenomena enable novel applications. 
We are using this nanotechnology in case of composite.  
We have used this filler in micro size but now we have 
used this filler in nanosize because we get better 
improved properties in nanosize than micro size. When 
we use this technology in composite we get better 
properties than the conventional one. The preparation of 
polymer nanofiber by using electro spinning process 
which can be used for preparation of composite. This 
composite is known as polymer nanofiber composite 
which is very useful for various applications 
What is composite? 

                           A composite is made by combining two or more 
dissimilar material in such a way that the resulting 
composite material possess superior properties which are 
not obtained to the single constituent material. In 
technical term composite are defined as combination of 
material differing in composition which forms a 
multiphase, remain bound together but retain their 
properties without going any chemical reaction. 
Composite material can be tailored for a various 
properties by appropriately choosing their component, 

their proportion, their distribution, their morphology, 
their degree of crystalline, their crystallographic texture, 
as well as structure and composition of the interphase 
between components. Due to this strong tailor ability, 
composite material can be designed to satisfy the need of 
technologies relating to the aerospace, automobile, 
electronics, energy, biomedical and other industries. As a 
result, composite materials constitute most commercial 
engineering material. 

When we combined resin and reinforcement, 
then it forms a interface. The interface is nothing but the 
boundary, which separates the resin and reinforcement. 
The main role of interface is that, it transfers the stresses 
which developed on composite to each and every fiber in 
desired orientation.  Generally, composite material is 
compose of reinforcement (fiber, particles, flakes and 
fillers) embedded in matrix (polymer, metal, ceramic). 
The matrix holds the reinforcement to form the desired 
shape while the reinforcement improves the overall 
mechanical properties of the matrix. 
Components of Composite 

Composite is made by mainly three ingredients, 
1. Matrix 
2. Reinforcement 
3. Interphase 
4. Additives 

Natural Composite & Synthetic Composite 
The material those are available naturally in 

composite form are called natural composite. Whereas 
synthetic composite material are prepared by taking the 
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material separately and physically, combined them by 
different techniques and arrangement of fibers. Synthetic 
composite materials are classified into synthetic phase 
and synthetic layered composite. 
In layered, composite the layer of component ingredient 
are bonded to one another by using the resin and the 
layered composite into laminated layered composite and 
sandwich layered composite. In laminated layered 
composite the layers of same or different materials used 
for composite manufacturing. In sandwich layered 
composite one component ingredient is sandwich 
between other two layers successively in number of 
repeated times. 
The synthetic phase composite materials are classified 
into three major types depending on the type of 
reinforcement is used: 
Fibers phase composite 
Flake composite 
Particulate phase composite 
1.2.1Classification of fiber: 

� Glass fiber 
� Carbon fiber 
� Polymer nanofiber 

What is polymer nanofiber? 
Polymer nanofibers are defined as any fiber 

with a diameter smaller than 1 micron. How small are 
fibers? They cannot be individually seen with the naked 
eyes and are over 500 times smaller than a human 
hair.But they are highly valuable for their increased 
surface area,their relative strength and a number of way 
they can be functionlized. Nanofibers have grown into a 
$ 100 million per year industry (even growing at a 25% 
rate over the last three years) and projections indicate 
this market will balloon into a $ 2.3 billion market by 20 
Material used in polymer nanofibers:- 

 PVA, PS, PAN or Cellulose 
 Polymer solution or melt 
 Organic polymer(nylon, polyester) 

Preparation techniques of polymer nanofiber:- 
1. Drawing 
2. Template synthesis 
3. Phase separation 
4. Self assembly 
5. Electrospinning 

 
II.  Electrospinning 

Process 
Principle 

Electrospinning uses an electrical charge to 
draw very fine fiber (typical on micron or nanoscale) 
from liquid. 
 
 

Process 
A schematic diagram of electro spinning is as 

shown in Figure 1. The process makes use of 
electrostatic and mechanical force to spin fibers from the 
tip of a fine orifice or spinneret. The spinneret is 
maintained at positive or negative charge by a DC power 
supply. When the electrostatic repelling force overcomes 
the surface tension force of the polymer solution, the 
liquid spills out of the spinneret and forms an extremely 
fine continuous filament. It has the misleading 
appearance of forming multiple filaments from one 
spinneret nozzle, but current theory is that the filaments 
do not split. 

These filaments are collected onto a rotating or 
stationary collector with an electrode beneath of the 
opposite charge to that of the spinneret where they 
accumulate and bond together to form nanofiber fabric. 

 
 Fig. Schematic representation of electrospining process. 

The distance between the spinneret nozzle and 
the collector generally varies from 15 –30 cm. The 
process can be carried out at room temperature unless 
heat is required to keep the polymer in liquid state. The 
final fiber properties depend on polymer type and 
operating conditions. Fiber fineness can be generally 
regulated from ten to a thousand nanometers in diameter. 

But the chemical composition of electrospun 
nanofibers depends upon the choice of polymer solution 
or processing of polymer mixtures, chemical cross-
linking of the formed nanofibers.  Elecrospun nanofibers 
can furthermore be aligned to construct unique functional 
nanostructures, such as nanotubes & nanowire It can 
modify only their morphology and content but also their 
surface structure to carry various functionalities. 
Polymer-solvents used in electro spinning:- 

The polymer is usually dissolved in suitable 
solvent and spun from solution. Nanofibers in the range 
of 10-to 2000 nm diameter can be achieved by choosing 
the appropriate polymer solvent system. Table 1 gives 
list of some of polymer solvent systems used in 
electrospinning. 

polymer solvents 
Nylon 6 and nylon Formic Acid 
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66 
Polyacrylonitrile Dimethyl formaldehyde 

PET 
Trifluoroaceticacid/Dimethyl 
chloride 

PVA Water 
Polystyrene DMF/Toluene 
Nylon-6-co-
polyamide Formic acid 
Polybenzimidazole Dimethyl acetamide 
Polyramide Sulfuric acid 
Polyimides Phenol 

 
Properties of nanofibers 

Nanofibers exhibit special properties mainly due 
to extremely high surface to weight ratio compared to 
conventional nonwovens.Low density, large surface area 
to mass, high pore volume, and tight pore size make the 
nanofiber nonwoven appropriate for a wide range of 
filtration applications. 

Figure shows how much smaller nanofibers are 
compared to a human hair, which is 50-150 µm and 
Figure shows the size of a pollen particle compared to 
nanofibers. The elastic modulus of polymeric nanofibers 
of less than 350 nm is found to be 1.0±0.2 Gpa. 

 
Comparison between human hair and nanofiber web. 

 
Entrapped pollen spore on nanofiber web. 

 
III. APPLICATIONS OF NANOFIBERS 

There are various Application of nanofiber are 
as follows: 

1. FILTRATION 

2. TECHNICAL TEXTILE 
3. MEDICAL 
4. AGRICULTURE 
5. MATERIALS 
6. ENERGY  STORAGE 

Preparation technique of nanofiber composite 
Among all these process here hand lay up 

process is used for the preparation of nanocomposite 
Hand lay up 

 
Process 

Hand lay up process was the first method used 
for moulding reinforced plastic, and is widely 
used for the production of large one piece 
structure and for on-site work. 

� First clean and seal the mould. 
� Where it is of simple curvature only, it may be 

possible to use a cellulose or plastic film as a 
solid release agent i.e. wax, PVA etc. 

� Apply the wax layer after that, apply the PVA to 
produce a good smooth surface before the main 
reinforcement is laid in place. 

� After completely drying of PVA, then apply the 
gelcoat by using brush. Two coats are generally 
necessary to prevent the brush from showing. 

� The second coat being applied, but makes sure 
the first coat has sufficiently cured and should 
covered the complete surface area of the mould. 

� Then the coat of laminating resin system 
including hardner and accelerator is apply. After 
that place the reinforcement and again applied a 
layer of resin on reinforcement. 

� Then rolled it to displaced all air bubbles with 
the elimination of voids because of this corner 
become strong and it also provide good bonding 
of the resin and reinforcement. 

� Further layer of reinforcement or resin are 
apply, according to the size, strength and nature 
of the moulded product. 

� For hand lay-up, the reinforcement is a chopped 
strand mat depending on type of part to be 
produced. 
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� When all this work has been carried out, the lay-
up is left in the mould to cure, either at room 
temperature or under controlled heat. 

� When finally cured, the moulding is removed 
from the mould and 
Can be trimmed, finished and fitted out as 
necessary. 

Properties of nanocomposite  
1) It has high aspect ratio. 
2) It has small  size. 
3) It has high strength and stiffness . 
4) It has low density, high conductivity and high 
flexibility. 
 

IV. Application Of Nanocomposite 
1) It is used in tissue engineering 
2) It is used in scaffolds & ballistic armor 
3) It is used in automotive  
Comparison of conventional and Nano clay 
composite:-Following table shows the comparison 
between conventional composite and Nancomposite. 

Conventional composite Nanocomposite 
Use of different fillers to 
reduce the cost &   
improve the properties. 

Use of Nanocomposite to 
get modified properties. 

Fillers have particle size 
in micro meter. 

Nanocomposite having 
particle size in between 1 
to 100 nm. 

Less flame resistance & 
HDT. 

High flame resistance & 
HDT. 

Less strength, modulus & 
elongation. 

Higher strength, modulus 
& elongation. 

Limited use in food 
industries due to 
permeability        
problem. 

Less permeability to 
many gases & other 
chemicals. 

Less optical clarity. High optical clarity. 
 

V. Conclusion 
               It appears that nanocomposite have very bright 
future. Nanotechnology is recognized as one of the most 
processing technologies develops. In the material 
industry the development of nano composite is rapidly 
expanding multidisciplinary research activity. The 
method of Electrospinning is very simple and versatile 
method of producing nanofibers which is useful for the 
preparation of nanocomposite. Resulting nanocomposite 
gives better improved properties than the conventional 
composite which is useful for various applications and 
several of these applications will be successful in the 
near future. 
 
 

VI. References/Books 
[1]  Dr. A. Brent Strong  “ Fundamental Of 

Composite Manufacturing :Materials, Methods 
and Application”. Page no.2-6,49-53,107-108. 

[2]  A.G Bratukhin and V.S.Bogolyubov “Composite 
Manufacturing Technology” First Edition 1995. 

[3]  A.K.Kulshreshtta and C.Vasile “Handbook of 
Polymer Blends and Composite” ISBN Volume-
1-8595-249-9 

[4]  Valery V.Vasiliev and Evgeny V.Morozov “ 
Advanced Mechanices of Composite Materials” 
second edition. 

[5]  Manasi  Karkare “ Nanotechnology: 
Fundamentals and Applications” 
I.K.International  Publishing House Pvt.Ltd. 
Page no.1-2,121-125. 

[6]  Dr. Boreddy Reddy “International Journal” 
Advances in Nanocomposites –Synthesis  
Characterization and Application 
(19,April,2011). 


