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Determination of Modulus of Elasticity of
Hybrid composite material with reinforcement
of Coconut coir

G. Kranthi Kumar?, A.K. Birru®, K. Naresh®, Sunil Chintha®

Abstract: High performance demands on engineering material leads extensive research and de‘ ing
engineering applications such as insulating walls, floors, ceilings and insulating covers by changfo gixing
proportions of ingredients to develop new material. The emerging trends of hybrid composit; ials are
cheap, eco-friendly and the resulting material will have improved properties when com @individual
fiber (coconut coir) and POP (Plaster of Paris).

.
This paper discusses about the elastic property of hybrid composite material s of coconut coir
reinforcing in Plaster of Paris as a base material and a binding resin suppo be a good insulating
material in both domestic and industrial applications. Coconut coir binds P transfer heat to the
reinforcing fiber (coir). For the preparation hand layup process is use eycfop the samples by a mold

preparation consists of a flat straight molding boxes of confined dimgls nd reinforcement fiber laid in
the mold with its base material by proper mixing proportions up Xedges of molding box and after
proper curing of material the samples are cut for testing to det e the mechanical properties with
deflection of hybrid composite material beam samples. The mix roportion of coconut coir is varied at o
and 300 grams respectively with 1000 grams of POP and mad&twg attempts for samples.

Keywords: POP (Plaster of Paris or Super fine), Coco$1 ® Deflection, Modulus of elasticity.
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by pre-determined values of thermal conductivity(K), thermal resistance(R) and heat transfer
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found that the thermal resistance(R) obtained from developed material varied nearly 20-30%
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properties were compared to the properties of wood. Similarly, [6, 7, 8] mad %1 mpt on
composites and hybrid composites by their mechanical properties of thelr 1nd6 sical and
chemical structures. 6

1. Introduction @'

.
Since coconut is available in India in abundance, the second highest "@orld after Philippines, the coir
fibre has been investigated most extensively. Most importantly, ¢ & has been recognized as highly
durable fibre in all types of matrices viz., polymer, bitumen, cem sum. From centuries, and mankind
has used the natural fiber for various types of application in ng building materials. In most of the
countries, users have explored the possibilities of using ratural fibre from different plants, which
includes bagasse, cereal straw, corn stalk, cotton stalk, k e husk/rice straw etc. Most of the fiber was
used mainly for the production of hard board and partRdQboard. Emergence of polymers in the beginning
of the 19th century has provided the researcher w dimensions to use the natural fiber in more
diversified fields. At the same time the necessity: so increased the interest in synthetic fiber like glass
fiber which due to its superior dimensional agsother properties seems to be gaining popularity and slowly
replacing the natural fiber in different ap idns [1]. As a result of this change in the raw material and
production process of synthetic ﬁber ba mposites, energy consumption has increased. For the present
experiment, one of the simple mo cesses like hand lay-up is applied to determine the toughness
other than the costly molding eglp and also the mixture proportions revealed.

2. Applications

The natural fiber com&am be very effective material for following applications:
n

e  Buildin struction industry: panels for partition and false ceiling, partition boards, wall,
floor, y& and door frames, roof tiles, mobile or pre-fabricated building which can be used in
tim tural calamities such as floods, cyclones, earthquakes, etc.

o @e devices: post-boxes, grain storage silos, bio-gas containers, etc.

rititure: chair, table, shower, bath units, etc.
ectrlc devices: electrical appliances, pipes. Etc.
Everyday applications: lampshades, suitcases, helmets, etc.
e Transportation: automobile and railway coach interior, boat, etc.
e Toys

2.1. The reasons for the application of natural fibers in the automotive industry include:

e Low density: which may lead to a weight reduction of 10 to 30%
e Acceptable mechanical properties, good acoustic properties.
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e Favorable processing properties, for instance low wear on tools, etc..

e Occupational health benefits compared to glass fibers during production.

e No off-gassing of toxic compounds (in contrast to phenol resin bonded wood and recycled
Cotton fiber parts).

e Price advantages both for the fibers and the applied technologies.

3 -Experimental Procedures

Making of samples (Hand lay-up process)-Hand lay-up is a simple method for composite prodyct§
mold must be used for hand Lay-up parts unless the composite is to be joined directly to another str re.
The molds can bees simple as a flat sheet or have infinite curves and edges. Reinforcement fiber, be cut
and laid in the mold. It is up to the designer to organize the type, amount and direction of lﬁ‘s being
used. Resin must then be catalyzed and added to the fibers. A brush, roller or squeeg e used to
impregnate the fibers with the resin. The lay-up technician is responsible for con; ing he amount of
resin and the quality of saturation shows the basic process of hand lay-up. Other fa n processes such
as vacuum bagging, vacuum resin transfer molding and compression molding ca d with hand lay-up
to improve the quality of the finished part or save time. To develop the sa y a mold preparation
consists of flat straight molding boxes of confined dimensions and reinforcem er laid in the mold with
its base material by proper mixing proportions up to the edges of m@ﬂm and after proper curing of
material these samples are cut for testing to determine the mec&\k operties such as modulus of
elasticity [6], [7]. O\

Fig: a) mixi P b) hand layup process

4. Material and Equipment

e Hybrid o@me material beam,
e Super Neam(PoP)

e LoadyiNarrangement

o ts dial

o nges
agnetic stand
Vernier caliper
e Weights and scale

4.1. Description

The experimental set up consist of following two knife edge supporting stand for beam .the beam of
different cross section material loading pan along with the different weights with magnetic standstill rule
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4.2. Procedure

e Measure the dimensions of the given beam using the venire caliper, now place the beam
horizontally on the two supports maintaining the require Span.

e Hang the loading pan at the mid-point of the beam fit the dial gauge and set it to zero now load
the beam carefully without causing any disturbance.

e  Corresponding deflection are noted with the help of dial gauge the loads are change each time the
corresponding deflection are noted.

e The experiment repeated for different types of material of the beam. . \Q

Fig.3Testing for deflection of a) Superfine (POP) composite&nfb) Hybrid composite beam

Table: 1. Mixi ortions.
. Amount of .
Material Amount P(grams) . Resin(grams)
coir(grams)
Unmodified POP \ Yooo - -
Modified POP (V 1000 300 100

The mixing proportion of coco c01 is varied at 300 grams which is named hybrid composite material
and alone pop of given pr . After proper curing of these two materials the samples are cut for

testing to determine mecE propertles.

o?
S

Table: 2. PoP (Superfine) material observation

Load Deflection in Modulus of elasticity
$ Applied mm E=WL?/310 IN
(W)N  dial gauge reading N/MM*
O — E
1 10 0.18*10°
2 15 0.1*10°
3 20 0.7*10°
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Table: 3. Hybrid composite (POP+Coir) material observation

Modulus of elasticity

Load applied(W) IN Newton  Deflection in mm E=WL*/310 IN

Dial gauge reading N/mm
w d E
. Q
1 6 0.1410 \

4 20(break) 0.02*@

7'

4.3. Calculations :
Type of beam Super ﬁn material Beam

Dimensions
Moment of inertia of beam,(I) : bd*/12
Effective span length of the beam

Modulus elasticity of super fine composite beam (E i S! 10°N/ mm®

Deflection of a beam

Deflection of beam
¢ {O

©®
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Q’Iection in mm Deflection in mm
ection vs. load of alone POP beam Fig: 5. Deflection vs. load of POP and Coconut coir beam

4.4. Calculations

Type of beam : hybrid composite material

Beam dimensions :20*L.5mm

Moment of inertia of beam: bd*\12 : 5625mm’*

Effective span length of the beam : so0mm

Modulus elasticity of hybrid ~ composite beam (E) : 0.14*10° N/mm’*
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5. Results and Discussion

Compare to the Modulus of elasticity of alone POP composite bar, the hybrid composite bar got less elastic
modulus

Modulus elasticity of super fine composite beam (E) :018*10°N/ mm’*
e Modulus elasticity of Hybrid composite beam (E) :0.14"10° N/mm’*

and made two attempts for samples gives the less elastic modulus which denotes high strength& e
hybrid composite beam compare to alone POP sample. 6 N

6. Conclusion @

By these experimental attempts there is a wide scope of composites, espec1all6 ﬁrmg of hybrid

The mixing proportion of coconut coir is varied at o and 300 grams respectively with 1000 gramg @P
h

composites from natural fibers.

The improved characteristics by these hybrid composites are @,

Optional for new production technologies and materials, 0Q ¢
Favorable accident performance, high stability, less spli

Favorable eco-balance for part production.

Favorable eco-balance during vehicle operation du@velght saving.
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