IJRET: International Journal of Research in Engineering and Technology el SSN: 2319-1163 | pl SSN: 2321-7308

STUDIESON EFFECTS OF SHORT COIR FIBER REINFORCEMENT ON
FLEXURAL PRPPERTIESOF POLYMER MATRIX

P.A.Udaykumar?, Rajanna $°, Ramalingaiah®

1GSSIngtitute of Technol ogy, Bangalore, Karnataka, India
’PES College of Engineering, Mandya, Karnataka, India
*Gowt. Engineering College, Kushalanagar, Karnataka, India

Abstract
For environmental concern on synthetic fibers (such as glass, carbon, ceramics etc) natural fibers such as sisal, flax, hemp, jute,
kenaf, coir etc., are widely used. In this research work, short coir fibers reinforced polymer composite have been developed by hand
layup techniques with varying fiber percentages (5%, 10%, 15%, 20%, 25% by weight). The developed coir fiber reinforced
composites were then tested for their FLEXTURAL properties. The result shows that a flexural property increases with increases in
fiber percentage; however after a certain fiber weight percentage the properties are decreased. From the data of tested results
conclude that 20% of coir reinforcement at 4mm thickness of polymer composite exhibited higher percentage of elongation. The coir
fiber in the present study could be used as an effective reinforcement for making composites, which have an added advantage of being

light weight
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1. INTRODUCTION

Natural fibers are lignocellulosic in nature ance timost
abundant renewable biomaterial of photosynthesisanth .
Underutilized natural fiber residues are readilpikable rich
resources of lignocellulosic materials. Since thstade, there
is considerable interest worldwide in the potentiad
substituting natural fibers agro fibers) for eitheood or
manmade fiber in composite materials. Compositesisting
lignocellulosic fibers and synthetic thermoplastitave
received substantial attention in scientific literas well as in
industry, primarily due to improvements in proctsshnology
and economic factor. Natural fibers such as jute, fhemp,
etc. can be alternately used to reduce the costhef
composites. The prominent advantages of naturatrdib
include acceptable specific strength properties, ¢dost; low
density and high toughness The mechanical progesfisome
natural fibers such as jute, sisal, and flaw fibevere
compares to glass fibers and it was observed thetific
module of these fibers are comparable to or béti@n those
of glass fibers

Different composites based on polypropylene andfeoeted
with flax and glass have been made and their mécdlan
properties are measured together with the distabutf the
fiber diameter composites of polypropylene and fdifferent
types of natural fibers including wood flour, ricéls, kenaf
fibers, and news print were prepared at 25 and 5i0%r
contents and their dynamic mechanical propertie® wtidied
and compared with the pure plastic. The mechapicgerties

of bamboo fiber-reinforced polypropylene composia®
compared with commercially available wood pulp ldoand it
is reported that bamboo fiber composites are lighteater
resistant, and cheaper and has more tensile dtr¢hgh the
wood pulp composites. A systematic study of the maaical
properties of the composites as a function of flbading, and
fiber treatment time has been made for sisal polygene
composites.

The main objective of this paper was coir fibeidisntified as
potential reinforcement for making composites. Clifrer
reinforced vinyl ester matrix composites have beewveloped
by hand layup technigue with varying percentageweight
by(5%, 10%, 15%, 20%,25%) the developed compogitse
then tested for flexural property.

2MATERIAL AND METHODS
2.1 Materials

The composites were produced using coir fibers angl
ester resin. The ling coir fibers were chopped withp of
hand scissors and cleaned with mesh, all dirt'sraneoved
from the chopped coir fiber. The chopped coir fibevere
then cleaned with fresh water and then dried.

2.2 Composite Fabrication

The mould was fabricated with 300mm* 300 mm* 6 mm
dimension as shown in the Fig 1. The mould wasngdavith
wax as a releasing agent. The mixture of coir angl\ester
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prepared according to the weight fraction and pdumeto the
mould. Promoter and hardener and catalyst was added
proportionally as shown in the Fig2. Composite fedent
weight fraction of coir vinyl ester composites adifferent
thickness specimens were prepared for conductieguil
test.

r—-
. ey,

Fig-4: Failure specimen

2.4 Flexural Test

Fig- 1: Open mould Flexural Test has been done for the prepared 2&mspas in
the material testing center at composite technolpayk
Bangalore(promoted by Karnataka housing board akd R
TIFIC composites design center and supported bwardeent
of C & I, RGRHC of Govt of Karnataka and DST, BMPTC
and HUDCO OF GOVT of India) to determine the temsil
property of the materials. This machine comes ftdifOD
instruments, UK. This machine is linked to a remmienputer
and data analysis software. The maximum capacig0i&N
and hence it is designated as “LLYOD LR 50K “. Usithis
testing machine and by deploying suitable jigs éintlires.
Flexural test pertaining to the evaluation of miatgeroperties
can be determined very precisely.The transversdibgriest
is most frequently employed, in which a rod specirhaving
rectangular cross-section is bent until fracturengisa three

Fig-2: Preparation of laminates

2.3 Specimen Preparation point flexural test technique. The flexural stréngepresents
The prepared laminates were taken for cutting indbsaw the highest stress experienced within the mateaalits
cutting machine. The specimens were prepared dogptd moment of rupture. It is measured in terms of stréwere
ASTM standards as shown in the Fig3. Flexural speni given the sym_b@“. Most materla!s fail under tensﬂe stress
code is D790 for composite materials. and the speai befo_re they fail under compressive stress, so thmmum
dimensions are total length of specimen: 80 mmggdangth fterjsne stress value that can .bt_e sustained bdierbetam fails
of specimen: 50mm and total width of specimen: 10.m Ilf Itj flexural strength and fail in flexural test shown in the
ig4.

3. RESULTS AND DISCUSSION

The present experimental investigation percentafyecoir
reinforcement and thickness variables were consdldor
achievement of the objectives. Fiber reinforced ymar
composites were prepared by hand layup techniqués w
varying fiber percentages (5%, 10%, 15%, 20%, 2596 b
weight and also varying thickness of compositeshe T
developed coir fiber reinforced composites werenthested
for their FLEXTURAL properties. Flexural test hasem
conducted for all samples of varying fiber percgataand
thickness of the composite. The flexural test wadicated
flexural strength and percentage of elongationxuria tested
Fig- 3: Prepared Flexural specimens results were tabulated and presented in the tétdestablesl
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to 5.each trial five samples were tested and tébdlaverage
results in the table. The result shows that auflaixproperty
increases with increases in fiber percentage upO to2
percentage of coir reinforcement and then decreasedrend
was increased still reaches 20%and then trendndeclihe
coir fiber in the present study could be used a®féective
reinforcement for making composites, which haveadded
advantage of being light weight.

Table 1: Thickness V/S % of elongation and Flexural strengt
of 5% reinforcement of coir

Percentage of Thicknes | Percentag | Flexura
coir sinmm |e of | |
reinforcemen elongation| strength
t in MPa

3 6 52
5 3.5 6.7 54

4 6.9 58

4.5 6.1 57

5 5.5 55

Table 2: Thickness V/S % of elongation and Flexural strengt
of 10% reinforcement of coir

Percentage of Thickness| Percentagg Flexural
coir in mm of strength
reinforcement elongation | in MPa
3 6.3 52
10 3.5 6.8 55
4 7.3 63
4.5 6.4 61
5 5.8 60

Table 3: Thickness V/S % of elongation and Flexural strengt
of 15% reinforcement of coir

Tabled: Thickness VIS % of elongation and Flexural strengt

of 20% reinforcement of coir

Percentage of Thickness| Percentage Flexural
coir in mm of strength
reinforcement elongation | in MPa
3 6.7 58
20 3.5 7.1 61
4 7.4 69
4.5 6.3 67
5 6.0 66

Table5: Thickness V/S % of elongation and Flexural strengt

of 25% reinforcement of coir

Percentage of Thickness| Percentage | Flexural
coir in mm of strength in
reinforcement elongation | MPa
3 6.2 48
25 3.5 6.5 56
4 6.7 63
4.5 6.1 60
5 5.9 59
80
70 —
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Percentage of Thickness | Percentage | Flexural
coir in mm of strength in
reinforcement elongation | MPa

3 6.6 54
15 3.5 6.7 57

4 7.0 65

4.5 6.4 64

5 6.1 62

Fig-5: Flexural strength V/S Thickness of FRP Composite

From the observation of the Fig 5 clearly indicgtithe 20%
of coir reinforcement exhibited higher value fleaustrength
at all thickness level of 3,3.5 4, 4.5 and 5mm cosites. It
was exhibited higher value due to effective bonditrgngth
between coir and polymer matrix, gas porosity fdiomais

very negligible and also appearance and surfacehfare very
good compared to all other reinforcement. In the 5%
reinforcement flexural strength increases graduadith

increases in fiber percentage up to20 percentageoof
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reinforcement and then decreases suddenly butid@h 15%
of reinforcement flexural strength increases suatidavith
increases in fiber percentage up to20 percentageoof

reinforcement and then decreasessgradually25%

reinforcement exhibited poor flexural strength ktlevel of
thickness. From the data of tested results conchae20% of
coir reinforcement at 4mm thickness of polymer cosif
exhibited higher flexural strength.

% of elongation V/S Thickness of FRP Composite

A =4=5%of coir
~,\* reinforcement

== 10% of coir
reinforcement

15% of coir
reinforcement

=i 209 of coir
reinforcement

% of elongation
€1 = M oW o wm m ~ m

f=25% of coir

0 1 2 3 1 5 )
reinforcement

Thickness of FRP Composite in mm

Fig-6: % of elongation V/S Thickness of FRP Composite

From the observation of the Fig 6 clearly indicgtthe 20%

of coir reinforcement exhibited higher percentagé o
elongation at 4mm thickness of composites. It wdshited
higher value due to effective bonding strength leetw coir
and polymer matrix .percentage of elongation ineeea
gradually with increases in fiber percentage up 0to2
percentage of coir reinforcement and then decresisgdgenly
but in the 10,15% of reinforcement, percentagelofgation
increases suddenly with increases in fiber pergente to20
percentage of coir reinforcement and then

decreasessgradually25%  reinforcement  exhibited  poor

percentage of elongation at all level of thickneésom the
data of tested results conclude that 20% of caifeecement
at 4mm thickness of polymer composite exhibitedhbig
percentage of elongation

CONCLUSIONS

The values obtained from the above graphs andtrskalvs
that fiber content plays a major role in determgninechanical
properties of Natural fiber reinforced polymer resi
composite. In natural fiber (coir) reinforced pommatrix
(vinyl ester). It is recommend to use Coir at arderate ratio
and the air bubbles in the laminate should be adbahd the
fiber distribution has to be uniform throughout thminate to
get better strength. The 20% of coir reinforcemexttibited
higher value flexural strength at 4mmthickness ahposite.
It was exhibited higher value due to effective bagdstrength
between coir and polymer matrix, gas porosity fdiamis

very negligible and also appearance and surfacehfare very
good compared to all other reinforcement.
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