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Abstract

Polymer composite was prepared by hand lay out edetising epoxy resin as the matrix and
coir dust as the reinforcement. Composites of fdiiferent compositions (amount of
reinforcements) are made. The density, void fractimardness, flexural strength, and the
dielectric constant of the composites were evatudtavas found that , the flexural strength
and hardness are decreases with increasing thenamioreinforcement due to the increment
in the void fraction and softness of the reinforeetnmaterial. The density decreases with
increasing reinforcement content. The void fracBbows that increasing trend with increase
reinforcement amount and the dielectric constarthefcomposite material varies from 6.29
to 11.84 with the composition.
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Introduction

Natural fibers have proven to be suitable reinforeet materials for composite gives to a
combination of mechanical properties and envirortaleadvantages such as renewability
and biodegrabilite [1-3]. Hence for these reasoncau observe the use of natural materials
in the production of composites has gained sigafiamportance in automotive industry, as
well as the packing industry for applications whsirength is not issue[4-5].These materials
are also important to the electronic industry ftg dielectric properties in the use of
capacitors[6-8].Interestingly, several types ofunalt fibers which are abundantly available
like jute, sisal, banana, bamboo, oil palm, flalawtand wheat have proved to be a good and
effective reinforcement in the thermo-set and tleeqhastic matrices[9-13].In the present
work we have prepare the bio-waste polymer matmm@osite and experiments were done to
analyze mechanical properties such as hardnesgsydlestrength. Frequency dependence of
dielectrical properties at room temperature alsadated.



Materials and M ethods

Fabrication of the composite

Composite has prepared by using the epoxy resin5bY&s matrix, which is chemically
belonging to the epoxide family. The hardener MIRPAC name NNO-bis used with epoxy
has the designation HY-951, supplied by Ciba Géngya Ltd. Resin and hardener are mixed
in the ratio of 8:1 by weight as recommended. @ast was mixed with the epoxy by stirring
at room temperature and square shaped samples afterent amount of coir
dust(0,10,20,40,and 60 wt%) were prepared, thegdason of samples as sample A,B,C,D,
and E respectively(for 0,10,20,40,and 60wt% of dast).

M echanical properties characterization

Bulk density of the composite material obtained usyng the Archimedes principle. The
flexural strength of the material obtained by perfimg the short beam shear (SBS) test on
the samples at room temperature. The SBS testnducted as per ASTM D2344-84 using
the Instron 1195 UTM.To evaluate hardness of thepmsite here we have used Leitz-micro
hardner tester which is having a diamond indentethe form of a right pyramid with a
square base and an angle 136° between opposite. f8arton 1296 dielectric interface
instrument was used for carried out the dieleatrsEasurement. Dielectric constant (K) and
dielectric loss can be evaluated by observing dggrace and conductance measurement from
the experiment.

Results and Discussion

Figure 1 shows the effect of reinforcement amoamtthe density of the composite
material , from the figure it was clear that witktieasing coir dust amount density of the
composite decreaseshis is due to the presents of high air cont@grdam 24% to 89% by
volume),that is void fraction of the material ingses with increasing reinforcement content.
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Figure 1: Variation of the density of the composisea function of coir dust amount



Figure 2 gives the variation of the micro hardresd flexural strength of the composite as a
function of coir dust content at room temperatu@ni the graph it is clear that with
increasing coir dust amount hardness of the cortgoss decreased due to the softness of
the coir dust compare with the matrix material d dtexural strength of the material
decreases with increasing amount of coir dust,it beadue to increment in the void fraction .
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Figure 2: Influence of coir dust amount on (a) mi@ard ness and (b) flexural strength of the
composite at room temperature

Figure 3 shows that the influence of the frequenicgpplied electric field on the dielectric
constant(K),and dielectric loss(tah for different amount of coir dust composites.Frtme
figure it was clear that the value of K and valdetan s are increases with increasing coir
dust amount due to the absorption of moisture atfither resin interface,as the dielectric
constant of water is very high.lIt is also be ndteat with increasing frequency the value of K
decreses because of the orientation polarizatidnictwis oftenly knows that anamalous
dispersion.The value of tanis decreases with increasing frequency it waslustzaviour of
most of the dielectric materials.

(a) (b)
04
——1KHz
14 0.35 == 100Hz
—o—100Hz
10 kHz
1 —B—1KHz 03
e 1 00KH2

10KHz

<
[
w

i_‘. 10 100KHz ] «f=1000KHz
c ]
] -
g s —+#—1000KHz o 0.2
o =
8 3
g 6 ) % 015
3 \ o
o 4 01

2 0.05

0 0+

0 10 20 40 60 0 10 20 40 60

Coir Dust wt% Coir Dust wt%




Figure 3: Effect of frequency on (a) the value if and (b) the value of ta® for different
amount of coir dust composites at room temperature.

Conclusion

Mechanical properties such as micro hardness amdr#il strength of the bio waste polymer
matrix composite were evaluated, experiments shibvats decrement of the hardness and
flexural strength with increasing coir dust amoisntiue to the softness of the coir dust and
increment in the void fraction. It is also obsentkdt frequency dependence of the values of
K and tané of the composite material at room temperaturdfeceed by the amount of coir
dust impregnation. The value of K and taare increased with increasing the amount of coir
dust and decreases with increasing (testing) freque
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