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INTRODUCTION

Over a past few decades composites, plastics, teydrave been the dominant engineering materi
A composite is the combination of a matrix and f@icement, which when combined together gives ptgpbat

is superior to the property of the individual compaots.

Natural fiber composites include coir, jute, bagastton, bamboo, hemp. Natural fibers come fr
plants. These fibers contain lingo cellulose inumat Natural fibers are eco-friendly; lightweigtdtrong,
renewable, cheap and biodegradable. The naturatsfiltan be used to reinforce both thermosetting
thermoplastic matrices. Thermosetting resins sgchpaxy, polyester, polyurethane, phenolic are coniynused
composites requiring higher performance applicatidihey provide sufficient mechanical propertiepamticular
stiffness and strength at acceptably low price lfeviRecent advances in natural fiber developmeatganetic
engineering. The composites science offer sigmificapportunities for improved materials from renblea
resources with enhanced support for global sudtditya Natural Fiber composites are attractive inolustry
because of their low density and ecological adygagaover conventional composites. These compoaites

gaining importance due to their non-carcinogenit hiodegradable nature. Natural fiber compositesvary cost
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effective material especially in building and couostion, packaging, automobile and railway coadkrinrs and storage
devices. These composites are potential candidateseplacement of high -cost glass fiber for lowad bearing
applications. Natural fibers have the advantagdswfdensity and low cost. However, the main disadages of natural
fiber composite are the relative high moisture gson. Therefore, chemical treatments are donassim modify the fiber
surface properties.

Composite

A Composite is a superior and unique material whiltreated by combining two different materials of
different physical & chemical properties. It is oefd as a combination of matrix & reinforcing maas, which
when combined together produces a material witifedBht characteristics from the individual componen
Composites consist of one or more discontinuous@haombined in a continuous phase. The disconigipbase is
usually harder and stronger than the continuous@laad is called the reinforcing materials whetbascontinuous
phase is termed as the matrix.

Table 1: Composition of Some Natural Fibers

Fiber Cellulose (%) | Lignin % | Diameter (um) | Hemicellulose % | Elongation %
Coir 37 42 100-450 0.15 47
Banana 64 05 50-250 6-19 3.7
Sisal 70 12 50-200 10-14 51
Pineapple 85 12 20-80 16-19 2.8
Jute 71 13 15.9-20.7 13-20 3.0

LITERATURE SURVEY

Pawar and Gaikwad. [1]developed a new hybrid biocomposite material wakural fibers like banana, sisal &
wheat straw along with resin & hardener after thosechanical properties such as Flexural, compressi@ impact
strengths of the specimens with different compos#i were tested and compardeatel et al. [2] studied the
“development of Fly Ash based new composites nigteis Wood Husk” and emphasized that fly ash Wwhiproduced
from a thermal power plant which is a problematitids waste from coal combustion can be collectedi¢gelop bio-
composite materiaKobayashi et al. [3] investigated the processing and characterizatidgremp fiber textile composites
with micro-braiding technique and found that thenpefiber is suitable reinforcement for textile carsfies.Rameshet
al. [4] carried out an experiment to evaluate the tensitk flexural properties of hybrid composites and tbsults are
compared. Form the experiment, they found thatitkcerporation of natural fibers such as sisal/juith glass fiber
improve the tensile and flexural Strength and tleesaposites play a vital role in the field of erggning and technology.

They suggested that these hybrid composites caisdunkfor medium strength application.
MATERIALS

* Jute fiber

*  Walnut shell powder

+ Coir fiber

* Resin

* Hardener
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Jute Fiber

In India, China, Bangladesh, Indonesia and Thaildatd is abundantly produced. This is removed fthe
woody type of plant, after cutting the tree theg aubmerged in water for 20 to 30 days then waghedhter & dried
under the sunlight. Jute fiber is very strong ché&apurable. The fibers are 1 to 4 meters (3-12)féeng. Jute is
comprised mostly of cellulosic fiber partially atiée fiber and partially wood. For this study, gufiber has been procured

from local market of Jhansi.
Walnut Shell Powder

Walnut shells are versatile soft abrasive medidn witique physical and chemical properties. Thespaties
make them ideal for a variety of applications, sashwalnut shell blasting, tumbling, cleaning, gliing, filtration, non-
skid flooring, as well as in soaps and cosmeticalniy shells are meticulously crushed and grourgtadndard mesh sizes
that range from abrasive grits to fine powders. Waéut particles residue was widely generatedgh proportions in the
agro-industry by the grinding of the walnut shédllis generally light brown to dark brown in col&{alnut shell powder

for the present study has been purchased fromnvattacom.
Coir Fiber

Coconut fiber is extracted from the outer shelaafoconut. The common name, scientific name anat fdanily
of coconut fiber is CoirCocos nuciferand ArecaceagPalm), respectively.Coir or coconut fiber is usegroducts such
as floor mats, doormats, brushes, and mattressésisGhe fibrous material found between the hamternal shell and the
outer coat of a coconut. Other uses of brown cmiade from ripe coconut) are in upholstery paddsagking, and
horticulture. White coir, harvested from unripe @oats, is used for making finer brushes, stringerand fishing nets. In

the present study, coir fiber has been purchased local market of Jhansi.
Resin

Resin i.e (Haksons part A) used in this study hagléent adhesion to different materials. It hasdstrength and
excellent resistance to chemical attack. It is st tasteless and completely non-toxic. In thesemt investigation,

Haksons resin has been purchased fromv.borhiali.com

Hardener

Hardener acts as a catalyst for resin. In the pteserk Hardener (Haksons part B) which is usec amsixing
ratio of 2:1 means 2 part of resin and 1 part ofdeaer. Hardener (Haksons part B) has been purdhfieen

www.borhiali.com

Preparation of Specimen for Mechanical Test

All the specimens are prepared by simple hand tayeethod in which an open mold is used to fabricate
composite material. The specimens are preparedrdingoto ASTM standard for Flexural, Hardness & huoptests,
respectively. Before lay-up, the mold is prepareth\a release agent to ensure that the part willstiok to the mold.
Reinforcement fibers can be cut and laid in thedntlis up to the designer to arrange the typeyarhand orientation of
fibers being used. A resin must then be catalysedaalded to the fibers. A brush or roller can bedus impregnate the

fibers with the resin. For our study dimensionha fiber composite tile for specimens is 150 mnb8 tnm respectively.
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Roller

Resin

Mold

Figure 1: Hand Lay-Up Technique Used for Fabricatim

Table 2: Constituents of developed composite tile

Fibres Walnut Shell C?oir Jute Epoxy
Powder Fibre | Fibre
Quantity for specimen 1] 50 gm 15gm 25¢gm 120 ml
Quantity for specimen 2 40 gm 20gm 20gm 120 ml

Mechanical Strength Tests
e Test L Flexural test (3-Point bend test)
* Test 2 Rockwell hardness Test
e Test 3 Impact strength Test (1zod)

Flexural Test

The three points bending flexural test providesugalfor the modulus of elasticity in bending, fledustress,
flexural strain and the flexural stress-strain oes@ of the material. The entire specimen for aufigl test was made

according to ASTM D790.

Figure 2: Flexural Test Set Up Fige 3: Flexural Test Specimen

Rockwell Hardness Test

The Rockwell scale is a hardness scale based entaiibn hardness of a material. The Rockwelldegtrmines
the hardness by measuring the depth of penetratian indenter under a large load compared to ¢nefpation made by a
preload. With test method ASTM D 785, on unit Rlsc@he dimensions of the specimen of Rockwell Hass test is 50

x 50 mm.

Figure 4: Roclelv Hardness Test Figure 5: Rockwell HardnesTest Specimen

Impact Factor (JCC): 6.8765 NAASRating: 3.11
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Izod Impact Test

Izod impact testing is an ASTM standard methodeaiethmining the impact resistance of materials. An held

at a specific height is released. The arm hitssiraple. The specimen either breaks or the weigls @ the specimen.

From the energy absorbed by the sample, its impaetgy is determined. Specimens were made accotdiA$TM D
256 standard.

Figurelgod Impact Test Figure 7: 1zod ImpacfTest Specimen

RESULTS AND DISCUSSIONS

In this section, the evaluation of specimen 1 &RBijch has been fabricated for flexural, hardnegsimpact are
discussed. The mechanical properties of the cortigast mainly dependent on many factors such as ¢ibntent, length,

and orientation of fibers.

Table 4: Tabular Representation of Flexural Strengh of Batch 1 Specimen 1 and 2

5. | Width | Thickness | Support Span Speed Maximum Flexure | Flexure Strength @ | Flexure i Flexure Flexure Strength | Flexure Elongation | Modulus
No | (mm) (mm) (mm) ( i Load (N) Max Load (MPa) @ Max Load (%) | (@ Break (MPa) (@ Break (%) @ Break (%) (MPa)
?} 12.70 5.50 88.00 2.00 2145 7.37 4.95 20.95 7.19 4.99 299.3
%Vl)’ 12.70 5.50 88.00 250 3523 12.10 34 30.13 10.35 4.34 470.1
% 12.70 5.50 88.00 250 972 334 4.90 372 3.00 4.99 128.9
;; 12.70 5.50 88.00 250 825 283 4.87 723 2.49 4.99 70.0

2
?.;’ 12.70 5.50 838.00 250 871 2.99 4.08 7.94 273 4.09 153.9

2
:Srg 12.70 5.50 838.00 250 14.06 4.83 4.88 12.48 4.26 4.09 142.1

Flexural Test Graph of Specimen 1 and 2

Flexure strass (MPa)
Flexure stress (MPa)

1 (] 1 2 3 4 5 1 0 1 2 3 4
Flexure strain (%) Flexure strain (%)

Figure 8pé&cimen 1, Test 1 Figure 9: SpecimenTest 2
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ra stross (MPa)

Flexu

o ' 2 a

Flexure strain (%) Flexure strain (%)

Figure :18pecimen 1, Test 3 Figure 11: 8&pmen 2, Test 1

Flexure stress (MPa)
stress (MPa)

Flexure

[ 1 2 3 4 5 0 1 2 3

Flexure strain (%) Flexure strain (%)

Figure 18pecimen 2, Test 2 Figure 13ekimen 2, Test 3

Table 6: Test Results for Flexural, Hardness and Iipact Strength

S Name of the Test | Test Method Unit Tgst RiElle Obtal_ned
No Specimen 1| Specimen 2
1. | Flexural Strength ASTM D 790 MPa 7.60 3.55
2. | Hardness ASTM D 78% R SCALE 72 64
3. | Impact Strength ASTM D 256 J/m 154.9 94.2

CONCLUSIONS

The jute, walnut shell powder, and coir fiber reiited epoxy composites are fabricated by hand layethod
and compressed using Compression molding machime.natural fiber composites are subjected to mechlatesting

like flexural, hardness and impact test. Dependthenests results, following conclusions are otdi

* The best result of flexural strength obtained is fom specimen 1 i.e., 7.60 MPa.
* The best result of izod impact strength test is ohined from specimen 1. It has the value of 154.9n/

» Specimen 1 of Rockwell hardness test gives the bessult i.e., 72 on R Scale.

On the basis of above evaluation, it was found #pEcimen 1 has maximum flexural, hardness and dmpa
strength as compared to other specimens for a meelidest. It can bear higher loads and possesh rbatter strength

and can be used as a substitute for various nodegradable and wood -based products in future.
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