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Abstract - This paper describes about the manufacturing of
epoxy-based hybrid polymer matrix composite materials that
are mostly used in various working environments such as
automotive, aerospace, construction, oil and gas, and marine
industries as a result of their low cost, good mechanical
properties, high specific strength as well as good heat
and solvent resistance. This is one of the main reasons why
there is a major need to research and calculate the
deformation behavior of epoxy-based composite materials
under real world conditions. Based on the studies, the
deformation mode of epoxy-based composites is influenced
either by the morphology of the epoxy matrix or by filler
loading. The properties attained with composites and the
ability to tailor the properties is a boon. Epoxy-based
composite materials generally have high strength- and
modulus-to-weight ratios than traditional engineering metals.
These features can reduce the weight of a component by 20 to
30%. The results show that the sample having 4 wt.% silicon
carbide and 2 wt.% coconut coir ash had the best mechanical
properties out of all the samples.
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1.INTRODUCTION

A composite material is a combination of two or more
materials with different physical and chemical properties.
When they combine, they create a material which is
specialised to do a certain job, for instance to become
stronger, lighter and resistant to corrosion. They also
improve strength and stiffness of the material. The reason
they are used over traditional materials only because they
improve the properties of their base materials and are
applicable in many situations. The fabrication methodology
of a composite part depends mainly on three factors, the
characteristics of constituent matrices and fibre
reinforcements, the shapes, sizes and engineering details of
products and end use.

Polymer composite material is a multi-stage mix material of
at least two segment materials with various properties and
various structures through intensifying cycles, it not just
keeps up the fundamental qualities of the first segment, yet
additionally shows new character which are not controlled
by any of the first parts. Composite material is a material
made out of at least two particular stages and having

mass properties essentially not the same as those of
any of the constituents.

There are a few general classifications, each with various
varieties. The most well-known will be known as polyester,
vinyl ester, epoxy, phenolic, polyimide, polyamide,
polypropylene, polyether ether ketone (PEEK), and others.

1.1 Objective

The objective of this paper is to fabricate a composite
based on epoxy resin incorporated with (Sic) and coconut
coir ash as a hybrid fiber system. The use of naturally
occurring fibers is a boon when it comes to biodegradability
and synthesis of fibers, as it will pose zero threat to the
environment.

1.2 Polymer matrix composite

Polymer grid composites are regularly separated into two
classes: built up plastics, and progressed composites. Boss
among the upsides of PMCs is their light weight combined
with high firmness and strength along the course of the
support. The properties of the PMC rely upon the lattice, and
the support materials. There are a wide range of polymers
accessible relying on the beginning crude fixings.

1.3 Properties of Epoxy and hardener

The epoxy resin LY 556 was used as thermosetting matrix
polymer and the hardener HY 951. Both epoxy and hardener
were supplied by COVAI SEENU and CO were used and
mixed in the ratio of 9:1. Silicon carbide filler is used along
with coconut coir ash fiber as it has some properties such as
low density, high strength, good high temperature strength,
oxidation resistance.

Low density.
High strength.

Good high temperature strength (reaction
bonded)

Oxidation resistance (reaction bonded)
Excellent thermal shock resistance.
High hardness and wear resistance.

Excellent chemical resistance.
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e Low thermal expansion and high thermal
conductivity.

Table -1: Synthetic v/s natural fiber

Criteria Synthetic Natural fiber
fiber
Density High Low
Structure Modifiable Non-modifiable
Nature Hydrophobic Hydrophilic
Durability High Low
Renewable No Yes
Biodegradability No Yes
Specific strength Low High
Strength and High Low
modulus

1.4 Fabrication

Various weight percentages of silicon carbide and coconut
coir ash added into the epoxy resin were mixed by
mechanical stirring and then mold forming into rectangular
shaped samples was done. It was set to dry after pouring
into the mold for 8 to 10 hours as prescribed by the
manufacturer.

2 MATERIALS USED

The materials used in this project are:
Epoxy

Hardener

Die

Silicon carbide powder (35-50 microns)
Coconut coir ash

75 microns sieve

Weighing machine

Mixing flask

Blender

Angle grinder

2.1 Composition

Out of the total composition of epoxy and hardener, 95% of
the mixture is taken as epoxy and the remaining 5% of the
mixture is hardener. When it comes to reinforcement, the
total composition is 5% out of which silicon carbide powder
and coconut coir ash is distributed in various composition.

2.2 Die mold

The die was made using MDF wood for its base and reaper
wood for the sides. The reaper wood was cut to the required
dimensions and bolted onto the base. The dimensions of the
die are (200x150x10) mm. The different molding methods
for the fabrication of epoxy-based polymer matrix composite
structural part may be classified as matched die mold and
contact mold (also called open mold).

There are two important stages in all moulding processes:
pouring and curing. Pouring is the process in which
moulding materials are mixed and poured on a mould in the
mould cavity or on the mould surface that conforms to the
shape of the part to be fabricated. The process of curing
helps the resin to harden by providing the fabricated part a
stable structural form and strength. Here the dieismadeina
rectangular shape so that the pouring operation is easier,
also the cured part could be cut easily.

Fig -1: Die made out of medium density fiber board
2.3 Coconut coir ash

Coconut coir was collected from coconut tree and let to dry.
After drying it was burnt into fine ash. The ash was then
filtered into fine particles in the size of 75 microns so that it
can be dispersed easily into the epoxy resin. It was filtered
by using a sieve with 75 microns mesh size. A sieve is a fine
mesh strainer, also known as a sift which is also commonly
known as a sieve. It is a device for separating important
elements from undesirable materials or for setting apart the
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particle size distribution of a sample, it typically uses a
woven screen such as a mesh, net or metal.

2.3 Manufacturing

A mixing container is placed on the weighing scale in which
the epoxy and hardener are to be poured according to the
composition. 101 grams of epoxy resin was poured into the
container and the tare weight was calculated.

Fig -2: Epoxy poured according to the composition

Required amount of hardener is poured into the container so
that it fulfills the 9:1 ratio of epoxy and hardener. The
hardener should not be let to stay still to prevent hardening
of the mixture prior to the addition of fibres.

Fig -3: Epoxy poured according to the composition

Weight ratios of Epoxy and hardener were mixed according
to the required composition. Particle reinforcements silicon
carbide and coconut coir ash were added and stirred for 3 -5
minutes and then poured into the die. It was let to dry down
for 8 hours. This process was repeated five times to obtain
samples for all the different compositions.

Fig -4: Mixture let to dry

3. CONCLUSION

There is an abundant availability of fibers and fillers to be
used in composite materials Totally 5 compositions were
prepared in order to show a gradual trend of changes upon
mechanical and microstructural investigations, they were
pure epoxy, that is 0 wt.% fiber materials, 0 wt.% coconut
coir ash and 6 wt.% Sic, 3 wt.% coconut coir ash and 3 wt.%
Sic, 4 wt.% coconut coir ash and 2 wt.% Sic, 5 wt.% coconut
coir ash and 1 wt.% Sic.
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