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ABSTRACT

Natural Fibres and fillers are attractive over man-made fibres and fillers due to their advantages
low-cost, Bio-degradability, light weight, High Specific strength. Fibers and fillers, which is abundantly available in
the nature and having high strength, has paved way to its usage as a natural fiber of the fabrication of a composite.
The parameters such as tensile strength, tensile modulus, elongation at break and flexural test were carried out on
the prepared samples. Corrosion parameters such as salt spray test, HCl test and oxidation test have to be conducted
for studying the fracture and failure analysis under corrosive environment. Thermal behavior based on convective
heat transfer, flammability, flash point and fir point, and Thermogravitometric analysis has to be carried with the test
standards. Chemical analysis with chemical composition and durability analysis has to be carried out for all the fiber
and filler materials in analyzing the robust behavior of natural fiber based polymer composites. This paper reviews
the research done with natural fibers and fillers reinforced polymer composites.
Keywords: Composite Material; Fibre Reinforced Composite; Egg shell powder; Sugarcane baggase; Human hair;
Water hyacinth; Prosopis Juliflora.

1. INTRODUCTION
A Composite material (also called a
composition material or shortened to composite)
is a material made from two or more constituent
materials with significantly different physical or
chemical properties that, when combined,
produce a material with characteristics different
from the individual components. The interest in
Natural Fibre reinforced polymer Composite
materials is rapidly growing. They are renewable,
cheap, completely or partially and biodegradable.
These fibres are incorporated into a matrix
material such as thermosetting plastics. Fibre
Reinforced Composite (FRP) is a composite
material consisting of a polymer matrix imbedded
with high-strengths fibres, such as glass, aramid
and carbon. Fabrication of a composite fibre
involves the combining of the Natural fibre
(Reinforcement) with the Polymer (Matrix), these
two are the building blocks of any composite
material. Many industrial sectors concentrate on
the manufacturing of natural fibers based
products because of their special characteristics to
produce industrial components, automotive parts,
aerospace and domestic applications. These
natural fibers are available in plant stems, leaves,
seeds and fruits. These fibers are extracted by
manual peeling or by using machines. However,
high sources of natural fibers due to growing high
rate of the plants are not yet used maximally to be
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developed being commercial products. Indeed, as
natural fibers, Water Hyacinth fibers are very
useful to be applied as reinforcement material in
polymer composites due to their interesting
characteristics; relative high celluloses contents
and small cellulose diameter.

Figure: (1) Sugarcane baggase, (2) Egg shell
powder (3) Human hair, (4) Water hyacinth, (5)
Prosopis Juliflora,

Due to the combination of more than one material,
the properties of composites are influenced by
many factors such as filler characteristics, filler
content, and interfacial adhesion. This can cause
the behavior of filled polymers to be more
complex than their unfilled counterpart.
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Eggshell (ES) is an aviculture by-product
that has been listed world- wide as one of the
worst environmental problems, and its disposal
constitutes a serious environmental hazard. The
ES constitutes by a three-layered structure,
namely the cuticle on the outer surface, a spongy
(calcareous) layer and an inner lamellar (or
mammillary) layer and contains about 95% CaCO3
in the form of calcite and 5% organic materials
such as type X-collagen, sulfated polysaccharides,
and other proteins. Therefore, ES must be a
potential bio-filler for preparation of biocomposites with low cost and lightweight. Egg
shell-reinforced composite materials consist of
high strength and Modulus embedded in or
bonded to a matrix with distinct interfaces
(boundaries) between them. In this form, egg shell
powder, calcium carbonate and matrix retain their
physical and chemical identities; they will produce
a combination of properties that cannot be
achieved with either of the constituents acting
alone. In general, egg shell with calcium carbonate
polymer are the load-carrying members, while the
surrounding matrix keeps them in the desired
location and orientation, acts as a load transfer
medium between them, and protects them from
environmental damages due to elevated
temperatures and humidity, for example. Thus,
even though the fibers provide reinforcement for
the matrix, the latter also serves a number of
useful functions in eggshell reinforced polymer
composite material. Human hair is a biological
fiber with well-characterized microstructure. It
has many unique properties like high tensile
strength, thermal insulation, unique chemical
composition, elastic recovery, scaly surface etc.
But due to its slow decomposition, it creates many
environmental problems. Although a number of
utilization avenues are already in place, hair is still
considered as a biological waste. In view of this,
the present work makes an attempt to explore the
possibility of fabricating a class of polymer
composites reinforced with short human hair
fibers.
2. EPOXY RESINS
The large family of epoxy resins represents some
of the highest performance resins of those
available at this time. Epoxies generally outperform most other resin types in terms of
mechanical properties and resistance to
environmental degradation, which leads to their
almost exclusive use in aircraft components. As a
laminating resin their increased adhesive
properties and resistance to water degradation
Research Paper

e ISSN 2348 –1269, Print ISSN 2349-5138
Cosmos Impact Factor 4.236

make these resins ideal for use in applications
such as boat building. Here epoxies are widely
used as a primary construction material for highperformance boats or as a secondary application
to sheath a hull or replace water-degraded
polyester resins and gel coats. The term ‘epoxy’
refers to a chemical group consisting of an oxygen
atom bonded to two carbon atoms that are already
bonded in some way. The simplest epoxy is a
three-member ring structure known by the term
‘alpha-epoxy’ or ‘1,2-epoxy’. The idealized
chemical structure is shown in the figure below
and is the most easily identified characteristic of
any more complex epoxy molecule. Usually
identifiable by their characteristic amber or
brown coloring, epoxy resins have a number of
useful properties. Both the liquid resin and the
curing agents form low viscosity easily processed
systems. Epoxy resins are easily and quickly cured
at any temperature from 5°C to 150°C, depending
on the choice of curing agent. One of the most
advantageous properties of epoxies is their low
shrinkage during cure which minimizes fabric
‘print-through’ and internal stresses. High
electrical insulation and good chemical resistance
also enhance high adhesive strength and high
mechanical properties. Epoxies find uses as
adhesives,
caulking
compounds,
casting
compounds, sealants, varnishes and paints, as well
as laminating resins for a variety of industrial
applications. Epoxies differ from polyester resins
in that they are cured by a ‘hardener’ rather than a
catalyst. The hardener, often an amine, is used to
cure the epoxy by an ‘addition reaction ‘where
both materials take place in the chemical reaction.
The chemistry of this reaction means that there
are usually two epoxy sites binding to each amine
site. Since the amine molecules ‘co-react’ with the
epoxy molecules in a fixed ratio, it is essential that
the correct mix ratio is obtained between resin
and hardener to ensure that a complete reaction
takes place. If amine and epoxy are not mixed in
the correct ratios, unreacted resin or hardener
will remain within the matrix, which will affect the
final properties after cure. To assist with the
accurate mixing of the resin and hardener,
manufacturers usually formulate the components
to give a simple mix ratio, which is easily achieved
by measuring out by weight or volume.
3. RESEARCH OBJECTIVES AND APPROACH

Aim of this research is to study characteristics of
individual WH fibers in absorption moisture
before and after alkalization. Tensile and flexure
strength, tensile and flexure modulus of the fibers
and fillers –PR (polymer reinforced) matrix
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composites are also reported. Results of this study
are expected to provide useful information about
physical and mechanical properties of both
individual fibers –PR matrix composites.
4. REVIEW OF WORK ALREADY DONE
Natural Fibres are attractive over manmade fibres due to their advantages low-cost, Biodegradability, light weight, High Specific strength.
One such fibre is Prosopis Juliflora. This fibre
which is abundantly available in the nature and
having high strength has paved way to its usage as
a natural fibre of the fabrication of a composite.
This paper spreads alight over the way a Natural
Fibre could be used so as to fabricate a Natural
composite and this Fabricated Natural composite’s
Tensile Strength and Flexural Strengths are found
using a UTM(Universal Testing Machine) 1.
In another study in 2015,A biocomposite is
a material formed by a matrix and a reinforcement
of natural fibers like Jute, Coir, Sisal, Pineapple,
Ramie, Bamboo, Banana and Bagasse, etc. Such
natural fibers composites are low-cost fibers with
high specific properties, low density and ecofriendly. The development of advanced
biocomposite materials made is increasing
worldwide. It will be an alternative way to
develop the biocomposites which can be
particularly used for daily needs of common
people whether it is house hold furniture, house,
fencing, decking, flooring, and light weight car
components or sports equipments. This effort to
develop biocomposite materials with improved
performance for global applications is an ongoing
process. Thousands of tons bagasse is produced
but most of their wastes do not have any useful
utilization. These bagasse wastes can be used to
prepare fiber reinforced polymer composites for
commercial use. This review paper discuss about
recent development of bagasse fibers reinforced
polymer composites, types of matrix, processing
methods, and any modification of the fiber and its
applications2.
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experimental methods. The modal analysis is
carried out on composite beams having different
fiber gauge lengths such as 10mm, 20mm, 30mm,
40mm and 50mm. The Clamped-Free (CF)
boundary condition is used for the analysis. The
composite beam with 30mm fiber length has
maximum natural frequency with less amplitude;
hence it is suggested for industrial applications3.
Polypropylene based composite are
prepared using hair fibre obtained from human
hair. Human hair fibres are mixed into
polypropylene (PP) at 3,5,10 and 15 % by wt.
using two roll mills. The composite are
compression moulded at specific time and
temperature. Polypropylene and hair fibre
polymer reinforced composite have better flexural
and impact strength than PP (Polypropylene) and
lower the tensile strength of polypropylene and
hair fibre polymer reinforced composite than (PP)
polypropylene4.
5. WORK PLAN AND IMPLICATIONS
The Eggshells should be collected from local
households; they were then washed with
demineralized water to remove any foreign
objects and the thin outer membrane. The
eggshells were then sun dried for duration of 48
hours. The dried eggshells were then pulverized to
obtain fine powder with the help of a grain miller
at 250 rpm. To obtain carbonized ESPs, the egg
shells were first kept in a furnace preheated to a
temperature of 1000 °C for a period of 1 hour and
then converted to powder using the grain miller
after cooling to room temperature. The obtained
powder was passed through sieves of required
size so as to obtain particles with uniform size
distribution.
Sugarcane bagasse cellulose and sugarcane
bagasse cellulose modified with zirconium
oxychloride (ZrOCl2 8H2O) were mixed with the
polymeric matrix (HDPE) in an extruder screw,
marks IMACOM, in which fibers were responsible
for 10wt% in the composition. Respective
temperatures for the four different processing
zones from the hopper to horizontal die of the
extruder were set as 120/130/140/150 °C and
the screw speed rate were maintained at 50rpm.
The extruded materials were subsequently
compression molded into samples for mechanical
testing.

In recent days the use of natural fiber
reinforced polymer composites in automobile,
aerospace and other industrial applications
becomes increased due to lightweight, less cost,
bio degradability and easy to manufacture. It
becomes necessary to know the dynamic behavior
of natural fiber reinforced composites to use it
effectively for engineering applications. This
Raw hair fibers were collected from a nearby
paper presents the free vibration characteristics
saloon. These fibers were thoroughly washed in
of newly identified Phoenix Sp fiber reinforced
detergent and dried in sunlight for few hours.
polymer matrix composite beams, moreover the
Fibers were cut into approximate length of 3-4
physical, chemical and mechanical properties of
mm with scissor.
fiber was determined by using standard
226
IJRAR- International Journal of Research and Analytical Reviews
Research Paper

[VOLUME 5 I ISSUE 1 I JAN. – MARCH 2018]
http://ijrar.com/

The WH fibers were extracted from the freshwater
hyacinth plant of local rivers in Padang, Indonesia.
The WH fibers were dried until no more changes
of the WH fibers weight detected. These dried WH
fibers were stored in vacuum desiccators to
maintain the moisture.
The die is prepared with plywood. The dies having
totally three plates. Bottom plates are pasted with
center plate with Araldite paste. The top plate is
covered with casting with the help bolt is shown
in Fig. 3. Then the composites are prepared for the
filler and fiber materials such as Prosopis Juliflora,
sugarcane baggase, Human hair, Eggshell, Water
hyacinth with 5, 10, 15, 20, 25% by volume
fraction method using hand layup technique.
6.

CONCLUSION:

Natural fibres, as actual and potential
reinforcement composites, offer many advantages:
good strength properties, low cost, high
toughness, biodegradability, however, in the case
of cellulose fibre some disadvantages due to their
intrinsic characteristic, incompatibility with
hydrophobic polymer matrix, tendency to form
aggregates during processing and poor resistance
to moisture, finite length and large diameter, pose
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an important challenge of their use in advanced
composites. Further Research will be done on
reinforcing natural fibers mentioned (Egg shell
powder, Sugarcane baggase, Human hair, Water
hyacinth, Prosopis Juliflora) with polymer to form
Fiber Reinforced Polymer (FRP) to study
Mechanical, Chemical and Thermal characteristics.
REFERENCES
1. Ediga Yathindra Goud, Dr. M. Nagaphani
Sastry,mechanical Properties Of Natural Composite
Fibre Prosopis Juliflora, International Journal Of
Innovative Research In Science, Engineering And
Technology, pg.no.:17037-17043.
2. A.Balaji,B.Karthikeyan & C. Sundar Raj ,Bagarse
Fiber-The Future Biocomposite Material: A Review
International .Journal for.Chemical technology and
Research.2014-15,07(01), pg.no.:223-283
3. G.Rajeshkumar, V.Hariharan , Free Vibration
Characteristics Of Phoenix Sp Fiber Reinforced
Polymer Matrix Composite Beams, 12th Global
Congress On Manufacturing And Management,
GCMM 2014, pg.no.:687 – 693.
4. Sanjay Choudhry & Bhawana Pandey, Mechanical
Behaviour of Polypropylene And Human Hair Fibres
And
Polypropylene
Reinforced
Polymeric
Composites, International Journal of Mechanical and
Industrial Engineering Vol-2, Issue-1, 2012.

In one word, this ideal is that you are divine.
~ Swami Vivekananda
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