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Abstract

Various analysis has been completed every where the world for creating completely different reasonably
natural fibres As a strengthening substance for the preparation of the varied varieties of composites. The
material is typically composed of two elements, i.e. matrix and filler chemical therapies in the manner of
fibre will clean Stop the absorption of wetness by the fiber surface, with chemicals Modify and raise the
surface of the mechanical properties. These studies square measure targeted on developing composition
and characterization of mechanical, rheological and structural analysis of obtained composites with
completely different plant fillers. Variation of the natural part superimposed in fibre material and analyse
its mechanical behaviour to get best style of fibre. These applications square measure principally their
strong ratio-to-weight strength magnitude relation, high durability High temperatures, elevated creep
resistance and high intensity. Testing of mechanical properties tensile, flexural, impact and hardness has
been administered. The experimental result provided shows a decent mechanical behaviour. it absolutely

was found that the mechanical properties were improved by the natural additive material.
Keywords: - Bio Composite, hardness, tensile, flexural, impact

1. Introduction

Nowadays Natural fibres are the topics of in depth
researches, we tend to fabricate natural fibres
material mistreatment recycled waste materials
like coconut husk, sawdust, rice husk, pulp and
straw. The Poly Vinyl Alcohol and Bio Poly Vinyl
Alcohol used as a matrix material indicating fast
anaerobic  biodegradability.  Reckoning on
Composite materials, the sort of matrix materials
used are often classified into groups in three like
composites of a metal matrix, chemical compound
Composites of matrices and composites of ceramic
matrices. every form of stuff is appropriate for
various applications. Fibre In a variety of
applications, reinforced polymer composites have
played an important role for a long time because of
their high specific strength and modulus. Natural
fibres are emerging as the replacement to glass
fibre reinforced composite. several benefits of
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fibre like lower weight and lower producing value
and high strength to weight quantitative relation.
fibres are used wide for creating building product
like window, door, siding, staging, decking so on.
2. Literature review

Yaakob et al. (2017) works on Structures and
textures of composites are employed in region,
Marine and automotive parts applications because
of their lightweight features. By exploitation as a
natural binder for exchanging epoxy glue, rice
husk ash (RHA) strengthens the characteristics of
the  composite  laminated structure.  The
performance of laminated composite plate in a
very drop-weight impact test is evaluated in this
paper. Knowledge from the effect check was
accumulated and examined to gauge the fabric
properties of epoxy glue and RHA. The objectives
of this paper are to gauge the applying of RHA. As
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another material for fibre within the composites
trade, geopolymer binder and flax fibre

Somvanshi et al. (2017) works on two or more
entirely  distinct  physical or  chemical
characteristics build composites. The planned the
research makes good use of agricultural waste,
which could be be recycled simply and is Eco-
friendly climate additionally. A reinforced bio-
composites With rice husk, particles of rice husk
and a combination of husk and particles, i.e. epoxy
hybrids, glue has been fancied. The fall in the final
durability, Young’s Modulus and a couple of
Elongation was ascertained with increase in wt. %.
Final durability, Young’s Modulus and a couple of
66.5 MPa, 616.46 MPa Elongation has been
observed and ten.6% severally at 10%wt of rice
husk particle strengthened composite. Hwanga et
al. (2016) dispensed analysis on the impact of
short coconut seeds fibre on the Mechanical
properties, the cracking of plastic behaviour, and
Resistance of composites to effect. style
algorithmic rule (DMDA) technique were created
exploitation completely Various random volume
fractions, Short Cocos fibre (0%, 1%, 2.5%, and
4%) and completely Various ratios of water-to-
binder(W/B) (0.3, 0.35, and 0.45). The results
indicate the higher coconut volumes fibre within
the tendency of the mortar to cut back the density
and to extend the super softener indefinite
quantity. The adding coconut fiber and better W/B
ratios were related to reduced compressive
strength and increased absorption. Flexural
capacity of sheets for 28 days and therefore the
fracture modulus, severally, augmented from 5.2 to
7.4 MPa and from 6.8 to 8.8 MPa, because
Coconut-to-mortar  fiber quantitative relation
ranged from 0% to 4% . Adding coconut fibre
completely In the composites, first-crack
deflection, durability indicators, plastic cracking
and impact resistance were affected. Joshi et al.
(2015) whereas investigation the thermo
mechanical properties of rice husk epoxy
composites in variable wt. you look after rice husk
loading obtained that presence of voids & pores in
composites has important result on these
properties. Water absorption may be explained in
terms of presence of voids, pores within the
composite. These voids and pores produce
capillary structure within the composite and water
rises within the composite body through these
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capillaries. This can be the explanation why 0%
wt. rice husk have minimum water absorption
capability and 20% wt. rice husk has most water
absorption capability. The water absorption
capability will increase with increase within the
wt. you look after rice husk. Arrakhiz et al. (2013)
investigated mechanical properties of Alfa; fibre
and pulp fibres strengthened plastic (PP)
composites. so as to boost the composite’s
mechanical properties, fibres were treated with
alkali before change of integrity to get rid of
natural waxes as well as other non-cellulosic
analog compounds. The mechanical characteristics
of the composites acquired with these 3 It was
found that the fibres were superior to those of the
clean compound. Addition of varied quantity of
reinforcement fibres yielded noticeable will
increase in each tensile and flexural modulus
moreover because the torsion parameter. 56 — 75%
will increase in tensile modulus were ascertained
by the utilization of Alfa, fibre and pulp whereas
the flexural modulus augmented by 30 — 47%
when put next to neat PP. A rise in torsion
modulus is additionally ascertained once the fibre
content exceeds a intensity level. An influence law
model was developed exploitation, An
experimental knowledge Calculation of the torsion
modulus of fibre-reinforced composites at varying
loads and frequencies of fibres. Sumaila et al.
(2013) have investigated the influence of fibre
length on the mechanical and physical properties
of non - woven short banana, random familiarized
fibre and epoxy composite and that they delineated
that the tensile characteristics and the elongation of
the composite share earned a most in composite
fancied from 15 mm fibre length. They need
additionally reportable while the compressive
strength is the impact capacity, will increase
minimized With rising rates of fibre length,
additionally the typical flexural characteristics of
the composite augmented with increasing in fibre
length up to 25mm. The banana fibres
characteristic betting on the variation of diameter,
mechanical properties and hence the impact on the
morphology of the fracture of the stresses
involved. Laban et al. (2013) has observed the
behavior of physical and mechanical of banana
fibre strengthened compound composite and
noticed that Kraft paper mashed banana fibre
material has higher flexural strength. The
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durability is detected most at 30 mm fibre length
whereas the force of impact is noticed most at 40
mm length of fibre. Solidifying of 40% untreated
banana fibres provides 20% rise within the
durability and 34% rise in impact strength.
Kuriakose et.al (2012) Determined properties of
jute and hemp tensile, flexural and impact
properties strengthened epoxy and polyester hybrid
composites for three hundred, 450 and 900 fibre
orientations. Composites with polyester rosin as
matrix offer additional tensile, flexural and impact
strength than epoxy based mostly hybrid
composites. The tensile, flexural and impact
strength is ascertained to be most at 900
orientations in each epoxy and polyester based
mostly composites. Inclinations diagonally of the
reinforcing fibres provide poor mechanical
properties as ascertained in 300, 450 familiarized
composites. Tiwari et al. (2012) developed
bagasse-glass fibre strengthened material with 15
wt.%, 20 wt.%, 25 wt.% and 30 wt.% of pulp fibre
with 5 wt.% glass fibre mixed in organic
compound. SEM shows that pulp fibres 13.0 um in
diameter and 61.0 um long are well spread within
the organic compound matrix. Implementation of
fibre will increase the modulus of snap of the
epoxy. mix of pulp with fibre enriches the modulus
of improves the modulus of snap. Addition of pulp
fibres Reduces the ultimate strength. How ever
addition of fibre more will increase the final word
strength as compared to commercially obtainable
pulp primarily based composite. Bagasse-glass
strengthened fibres Enhance the impact force of
epoxy products because of fibre has a lot of snap
as compared to matrix material. Addition of fibres
will increase the capability of Absorbing water.

Vallejos et al. (2011) According the ability of the
fibrous material obtained from fractionation of
ethanol-water of pulp as  Strengthening
Thermoplastic Starches so as to enhance and their
mechanical characteristics. elaborate exploitation
Starch matrices for maize and cassava, plasticized
with 30 wt. % glycerine. The mixtures (0, 5, 10
and 15 wt. pulp fibre) were elaborate during a
remoter at150C. The collected mixtures are ironed
on a hot plate press at 1550C. The take a look at
specimens were obtained in keeping with ASTM
D638. Tensile tests, wet absorption tests for 24
days (20-230C and 53 RH, ASTM E104),
Dynamic Mechanical Analysis (DMA) and
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Dynamic Mechanical Studies in Tensile Mode
were distributed. Pictures by Scanning microscopy
(SEM) and diffraction have been achieved. Fibres
(10 wt. pulp fibre) enlarged strength by a 44% and
47% Starches compared with corn and cassava,
severally. The reinforcement (15 wt. pulp fibre)
enlarged quite on starch matrices, four times the
modulus. at 300 C enlarged because the pulp fibre
content enlarged, The findings suggest that these
fibres within the production of perishable
composite  materials, there are possible
applications. Brugnago et al. (2011) Investigated a
pre-treatment choice to SCB fibres for his or her
using of insaturated polyester in composite
preparation. SCB fibres changed by (i) steam
explosion and (ii) alkali laundry once steam
explosion, alongside (iii) as-received pulp fibres
were characterized. Steam explosion considerably
reduced the quantity of hemicelluloses and acid-
soluble polymer of pulp fibres, whereas acid
insoluble polymer enlarged proportionately. Base-
forming laundry of steam-exploded fibres removed
nearly hr of their acid-insoluble polymer. Polyester
matrix composites containing 10 wt.% of these
fibres were ready by compression moulding.
Density, thermal stability, The absorption of water
and thermo-mechanical study of composites
containing steam explosion treated pulp fibers
showed improvement in these characteristics over
those of untreated composite fibers. Aigbodion et
al. (2010) The thermal ageing behavior model of
2-10 wt Al-Cu-Mg/Bagasse ash particulate
composites was developed.. nothing pulp ash
particles created Double stir-casting technique in
terms of the pulp ash weight fraction, temperature
and time of aging. activity was employed in
determinant the ageing behavior, once resolution
and age-hardened heat-treatment. The
experimental results demonstrate that the pulp ash
was the key parameter within the ageing behavior,
followed by ageing temperature. The hardness
values ablated because the ageing time will
increase. Moreover, the optimum combination of
the testing parameters can be foreseen. the
anticipated hardness values were found to lie on
the brink of that of the through an experiment
ascertained ones. The developed mathematical
model may be utilized for improvement of the
method parameters of the ageing behavior of Al-
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Cu-Mg/Bagasse ash particulate composites with
regard to hardness values.

3. Problem identification

The term natural fibre has multiple definitions,
depending on the source. It will visit a composite
with one or a lot of biological components, a
composite with solely biological components, or a
composite that happens naturally. Although a lot
of work has been done on a good type of natural
fibres for compound composites, terribly less has
been reported on the reinforcing potential of Bio
composite fibre. Several low-end application areas
like housing, furniture, packing, transport etc. are
cited within the literature for Bio composite fibre
based mostly product, however there's not any
elaborate study of their potential use in biological
things wherever different natural fibres are wide
used. There are not any elaborate and important
comparisons the two bio composite fibre is
reported until grasp which may inspire the
industries to switch artificial fibre by natural fibre.
* The strength of the supply of natural fibre and the
mechanical features of bio composites are waste in
land.

» Multiple natural fibre Composites achieve the
mechanical qualities of composites of glass fibre
which are now used in the furniture industry, for
example, etc. Rice husk, bagasse and coir are
actually the most significant natural fibres. The
future of carbon coir fibre seems to be promising.
4. Objective

The objective of this work has been to review of
bio composite based mostly raw materials and
process of coconut husk, rice husk, and bagasse
based mostly natural fibres. In this work the aim
was to study the use of natural fibres powder as
raw material in bagasse-based rice husk and
coconut husk, composites are separation of
individual fibres with higher aspect ratios from the
natural fibres powder in order to enhance the
strength properties of the composites, during the
composite compounding process will analyse. In
order to improve the quality of produced natural
fibres, it will be manufactured in different ratio of
bio composite and bio composite mixture and
tested their mechanical properties.

 Evaluate the mechanical properties like impact
strength, lastingness, Breaking strength and
hardness of engineered composites.
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* To study their influence of variation of natural
element are mixed with fibre on mechanical
properties of composites.

» To explore the effect of mechanical behavior of
short natural element fibre reinforced resin
composites.

5. Methodology

5.1 Raw materials

* Coconut Husk

* Rice Husk

* Bagasse

5.2 Method Description

In the present investigation 10%, 15%, 20%, 25%
and 30% weight has been utilized in all material
developed. Temperature of 900 to 1000 C then
allowed cooling down slowly to the temperature of
400 C. At this stage the two classes are mixed
along to create natural composition that's rice husk
with bagasse material associated Coconut husk
with bagasse material has been taken in equal
quantity that heated earlier to a temperature of 950
C in oven to removal of any moisture contain, was
mixed with the resin at 400 C and therefore the
mixture was then stirred unceasingly for 5 to 10
minutes therefore getting a homogenous and
uniform mixture of natural hybrid and epoxy to
create fibre. The mixture therefore obtained was
then quickly poured in a very pre-prepared mildew
that was coated beforehand with skinny film of
silicone releasing agent and allowed to solidify in
temperature for roughly 48 hrs.

5.3 Casting of sheets

The mould for the casting of the sheets of about 5
mm thickness. Then the ready resins beside the
small-grained fibres are poured over the mould
that is lubricated properly that ensures easiness of
removing or extraction. The mixtures were directly
sent to moulding machine. Just in case of
compression mildewing techniques were used with
mould temperature of 1000 C and a compression
pressure of 160 MPa was applied using a press.

6. Experiment (testing)

Hardness Test: Fabricated composite was prepared
for hardness test in dimension Scale of 20 mm x
20 mm. The hardness test was directed in Hardness
Test Unit by Vickers. On the composite, the load
was 0.3 kgf and the keeping time was 10 seconds.
In the Vickers Square base-shaped specimen
hardness test is used for testing and mark 3 test on
specimen but taken the average value of hardness
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test of both fibres are shown in table 1 and table 2
respectively. Top hardness statistics obtained from

Volume 03 Issue 02S February 2021

of hardness of both composite materials is shown
in Graph 1.

hard materials suggest a shallow indentation, while
low numbers seen for soft materials indicate deep
indentation. The specimen for hardness test is
shown in Figure 1, where ‘A’ specimens are made

ir

8
of rice husk with bagasse and ‘B’ specimens are E
made of coconut with bagasse. Comparison Graph ’ o
-
2 Bagacse (V|
E W R sk &
Bagacse (V)

Natural Compasits
Matarizl %
Graph 1: Hardness test Comparision Graph

6.1 Tensile Test: The specimen scale was for the
tensile test 120 x 20 mm? and gauge length was 50
mm. The Instron system has been tested for tensile
strength. The specimen with the desired dimension
was fastened to the grips of the 50 mm gauge long
Instron unit. The experimental set up for tensile

Figure 1: Specimens for Hardness Test
Table 1: Hardness test Coconut Husk &

Bagasse test specimen is shown in Figure 2. Test was
Natural Average performed until tensile failure occurred are
composite Hard Val Hardness recorded in table 3 and 4 respectively. Five
Material % araness value (HV) specimens were tested of each mixture of
10 68 70 67 6833 composition by Instron machine and both has
15 7 73 62 7033 comparison graph are shown in Graph 2. Specimen
: ‘A’ is the tensile test specimen for rice husk with
20 6 74 3 74.33 bagasse before tested while specimen ‘B’ is the
25 72 76 76 74.67 tensile test specimen for coconut husk with
30 78 78 72 76 bagasse after testing by Instron machine.
Table 2: Hardness test Rice Husk &
Bagasse
Natural Average
composite Hardness
Material % Hardness Value (HV)
10 66 64 69 66.33
15 72 67 66 68.33
20 78 71 74 74.33
25 79 73 78 76.67 % B
30 83 76 80 79.67 Figure 2: Specimen of Tensile Test

International Research Journal on Advanced Science Hub (IRJASH) 57




www.rspsciencehub.com
Table 3: Tensile strength test Coconut Husk &

Bagasse
Natural composite Tensile Strength

Material % (MPa)
10 30
15 33
20 38
25 41
30 43

Table 4: Tensile strength test Rice Husk &
Bagasse
Natural composite Tensile Strength

Material % (MPa)
10 24
15 26
20 32
25 36
30 37

B o and
l ' Bagasic (MPa|
: --...I____{f B e sk & Bogae
B, MFa)
Warural Composita
Matarizl %

Graph 2: Tensile Load Comparision Graph

6.2 Flexural Testing: The results obtained by the
Flexural tests of coconut with bagasse and rice
husk with bagasse are shown in table 5 and table 6
respectively.. The comparison graph of rice husk
with bagasse and coconut husk with bagasse are
shown in Graph 3 and their specimens are shown
in Figure 3 respectively.
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Table 5: Flexural strength testCoconut Husk &

Bagasse
Natural composite Flexural Strength
Material % (MPa)
10 70.3
15 86.7
20 83.5
25 90.1
30 88.7

Table 6: Flexural strength test Rice Husk &

Bagasse
Natural composite Flexural Strength
Material % (MPa)
10 87.3
15 94.7
20 98.5
25 80.1
30 76.7

Load in MPa

Graph 3: Comparison Graph of Flexural test
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6.3 Impact Strength: The results obtained by the
impact tests of coconut with bagasse and rice husk
with bagasse are shown in table 7 and table 8
respectively. The impact strength is calculated by
the Charpy test machine of all specimen composite
material. The comparison graph of natural
composite test result is shown in Graph 4.and their
specimens are shown in Figure 4.

Table 7: Impact test for Coconut Husk &
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- WCooont and Bagasss
fmenZ)

Load i Al a

W Rice Husk & Bagasse
{fmma]

Natural Compalte
Mataril %

Bagasse
Natural composite Impact Strength
Material % (J/mm?)
10 34
15 46
20 53
25 31
30 33
Table 8: Impact test for Rice Husk &
Bagasse
Natural composite Impact Strength
Material % (I/mm?)
10 30
15 36
20 50
25 45
30 38

Graph 4: Impact Strength Comparison Graph
7. Result and Discussion

The values for the hardness of composites both
materials are shown in table 1 and 2, it can be
comprehension from the comparison Graph 1 The
value of hardness increases with an improvement
in hardness. in natural composite material in
weight of % and it is maximum at 30% of natural
composite mixture. The Tensile strength of
composites both material are shown in table 3 and
4, it can be comprehension from the comparison
Graph 2 that the tensile strength increases with
increase in natural composite material in weight of
% and it is maximum at 30% of natural composite
mixture. The influence of weight of % addition
flexural strength of the processed component
composites is shown in comparison Graph 3.
When natural composite increase then flexural
strength increase up to 25% the highest resistance
to flexure is observed for coconut husk with
bagasse is 25% wt. and for rice husk with bagasse
is 20% of wt. The results of the effect energy
comparison research results graph are shown in
Graph 4. From the Graph It is noted that the

International Research Journal on Advanced Science Hub (IRJASH)

59




www.rspsciencehub.com

energy effect increases with an increase in energy.

in weight of % increases then it decrease after

1/3" ratio. The maximum impact energy absorbed

for both materials is 25% natural fibre content.

Conclusions

The present study on hybrid natural fibres that is

extensive variation in the mechanical features of

bio fibres. Coconut husk and rice husk with
bagasse showed much variation in their tensile
strength than that of other bio fibres.

The successful fabrications of a new generation of

natural based hybrid composites reinforced with

natural fibres have been made and tested with
variation of weight %.

1. The effects of the latest studies have been
observed that natural based hybrid composites
weight of % has The mechanical properties of
the composites are greatly impacted, such as
hardness, tensile strength, flexural strength and
impact strength.

2. Various weight ratios study the variation in
tensile strength and flexural properties of these
composites. The impact tests of these
composites were also studied and found there
higher value in same weight of %.

3. Hybridization leads to a greater increase in
tensile strength but maximum in coconut husk
with bagasse as compared to Rice Husk with
bagasse. Composition of two natural material
added with the fibre is more efficient than the
single natural composition.

References

[1].Aigbodion, V. S., Hassan, S. B., Dauda, E. T.,
and Mohammed, R. A. (2010). The
Development of Mathematical Model for the
Prediction of Ageing Behaviour for Al-Cu-
Mg/Bagasse Ash Particulate Composites.
Journal of Minerals &  Materials
Characterization & Engineering, 9, 907 - 917.

[2]. Arrakhiz, F. Z., Malha, M., Bouhfid, R.,
Benmoussa, K., and Qaiss, A., (2013). Tensile,
Flexural and torsional properties of chemically
treated alfa, coir and bagasse reinforced
polypropylene.Composites: Part
B:Enegineering, 47, 35 — 41.

International Research Journal on Advanced Science Hub (IRJASH)

Volume 03 Issue 02S February 2021

[3].Brugnago, R. J., Satyanarayana, K. G.,
Wypych, F., and Ramo, L. P., (2011). The
effect of steam explosion on the production of
sugarcane  bagasse/polyester  composites.
Composites: Part A: Applied Science and
Manufacturing, 42(4), 364-370.

[4].Hwanga, C. L., Tran, V. A, Hong, J. W., and
Hsieh, Y. C., (2016). Effects of short coconut
fibre on the mechanical properties, plastic
cracking behaviour, and impact resistance of
cementitious composites” Construction and
Building Materials. Elsevier, 127,984-992.

[5].Joshi, V. K., Chaudhary, A. K., and Upreti, V.,
(2015). Investigation of thermo-mechanical
properties of rice husk  composites.
International Journal for Research in Emerging
Science and Technology, 2(7), 125-131.

[6]. Kuriakose, S., Varma, D., and Vaisakh, V. G.,

(2012). Mechanical Behaviour of Coir
reinforced Polyester Composites—An
Experimental  Investigation.  International
Journal of Emerging Technology and

Advanced Engineering, 2(12).

[7].Laban, B. G., Nicollier T. C., Leterrier, Y.,
Lundquist, L., Manson, J. A. E., and Jolliet, O.,
(2013). Life Cycle Assessment of Biofibres
Replacing Glass Fibres as Reinforcement in
plastics. Resources Convertion and Recycling,
33,267-287.

[8].Sumaila, M., Amber, 1., and Bawa, M.,
(2013). Effect of Fibre Length on the Physical
and Mechanical Properties of Random
Oriented, Nonwoven Short banana (Musa
Balbisiana) fibre/Epoxy Composite. Asian
Journal of Natural & Applied Sciences, 2, 39-
49,

[9].Somvanshi, K. S., Gope, P. C., and Dhami, S.
S., (2017). Tensile Properties Characterization
of Rice Husk Fibre Reinforced Bio-Composite.
International Journal of Engineering Research
and Application, 7(1),01-04.

[10].Tiwari, M., Singh, V. K., Gope P. C., and
Chaudhary, A. K., (2012). Evaluation of
Mechanical Properties of Bagasse-Glass Fibre
Reinforced Composite. Journal of Materials
and Environmental Science, 3 (1), 171-184.

[11].Vallejos , M .E., Curvelo , A. S. A., Teixeira,
E. M., Mendes, F. M., Carvalho, A. J. F,,

60



www.rspsciencehub.com Volume 03 Issue 02S February 2021

Felissia, F. E., and Area, M. C., (2011).
Composite materials of thermoplastic starch
and fibers from the ethanol-water fractionation
of bagasse, Industrial Crops and Products.
Elsevier,33(3),739-746.

[12].Yaakob, M. S., Abidin, N. A. Z., Abdullah,
M. N., Muda, M. K. H., and Mustapha, F.,
(2017). Drop-Weight Impact Test on
Laminated Composite Plate of Flax (Linum
Usitatissimum) Using Rice Husk Ash from
Paddy (Oryza Sativa) as a Natural Binder.
Pertanika Journal of Science & Technology, 25
(1), 317 — 326.

International Research Journal on Advanced Science Hub (IRJASH) 61



