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Abstract— the main aim of our study is to examine 
the use of new natural fibers, which are extracted 
from the coconut i.e., coconut sheath. The mechanical 
characteristics of the coconut sheath fibers are 
examined through the effects of alkali treatment. The 
mechanical characteristics of the natural fibers are 
measured through impact test and flexural test. These 
results will ensure the chemical and mechanical 
properties of fibers are improved after alkali 
treatment. In this present research we are going to 
find the mechanical properties of treated natural fiber 
by varying the time period of treating process 
(2,4,6,8,10 hr) ,keeping carbon percentage as constant 
(0.2 gm). The testing will be done as per ASTM 
standard.

Keywords—Reinforcement, Alkali treatment, Flexural 
rigidity,

Impact tolerance.

I.  INTRODUCTION 

In the current years numerous explores were 
occurred for the substitution of composite materials 
in the place of the plastic materials to be all the more 
benevolent with the earth, the composite materials are 
being strengthened with the assistance of common 
strands, for example, Jute, Sisal, Banana, and 
Palmyra in the Epoxy (LY 556) network. The 
amazing mechanical properties prompt the 
determination of these filaments for the examination. 
Hand lay-up method might be utilized for the 
planning of composites. Half and half fiber mates 
were additionally arranged utilizing every one of 
these filaments. The mechanical qualities, for 
example, rigidity, compressive quality, flexural 

quality and effect quality were resolved and analyzed 
for the diverse mixes. [1]. The investigation in view 
of the blend and mechanical properties of developed 
arrangement of green composites including Hibiscus 
sabdariffa fiber as the fortifying material in the urea– 
formaldehyde (UF) sap based polymer network has 
been accounted for. Static mechanical properties of 
arbitrarily blended Hibiscus sabdariffa fiber 
strengthened polymer composites, for example, 
ductile, compressive and wear properties were 
researched. At first urea– formaldehyde pitch 
arranged was subjected to the assessment of its better 
mechanical properties. The present work uncovers 
that mechanical attributes, for example, rigidity, 
compressive quality and wear protection of the urea– 
formaldehyde tar increments with an impressive 
degree when fortified with the fiber. Warm 
(TGA/DTA/DTG) and morphological examinations 
(SEM) of the gum and bio-composites have likewise 
been completed in this investigation [2].

The investigation on the utilization of the silane 
coupling specialist to expand the synthetic 
collaboration enhanced the level of fiber-network 
grip. Be that as it may, it is anticipated that the 
subsequent quality and firmness of the composite 
relies upon the measure of silane stored on the fiber. 
A most extreme incentive for the rigidity was gotten 
for a specific silane fixation however when utilizing 
higher focuses, the elasticity did not increment. 
Utilizing the silane fixation that outcomes in the 
higher rigidity esteems, the flexural and shear 
properties were additionally examined. The versatile 
modulus of the composite did not enhance with the 
fiber surface change. It was watched that the 
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expansion in solidness from the utilization of 
henequen filaments was pretty much 80% of the 
computed esteems. The expansion in the mechanical 
attributes ran in the vicinity of 3 and 43%, for the 
longitudinal ductile and the flexural properties, while 
in the transverse bearing to the fiber, the increment in 
qualities was more noteworthy than half regard to the 
properties of the composite made with the untreated 
fiber composite. On account of the shear quality, the 
expansion is of the request of half. From the 
disappointment surfaces, it was watched that the 
expanding fiber-network association the 
disappointment mode transformed from the 
interfacial inability to the grid disappointment [3].

Regular filaments are the sort of the inexhaustible 
assets, which have been restored by the nature and 
human creativity for quite a while. They are 
additionally called as carbon impartial; they can 
retain the equivalent measure of carbon dioxide they 
create it. These filaments are totally inexhaustible, 
ecological amicable, high particular quality, non-
rough, and ease. This survey paper abridged that the 
historical backdrop of normal filaments and its 
tremendous applications. Likewise, this paper 
concentrated on various attributes of regular 
filaments, (for example, hemp, jute, bamboo and 
sisal) and its applications which are utilized to the 
substitute glass fiber [4]. 

The requirement for the new green materials that 
has prompt the usage of composites that are produced 
using the normal filaments and its polymer networks. 
Moreover, they are minimal effort, having better 
mechanical properties and require low generation 
vitality utilization. Likewise, utilization of such 
materials in development works, it is conceivable to 
enhance maintainability by taking out development 
squanders. Keeping this in see every one of the 
advantages of regular fiber fortified polymer 
composites, this paper talks about the different 
creation systems utilized for the generation of these 
composites and after that introduces a nitty gritty 
audit of the examination gave to the investigation of 

the composite's structure and its properties by an 
assortment of portrayal techniques.[5] 

This paper displays the aftereffects of an 
examination that researched the change of the 
mechanical properties of reused solid total (RCA) 
created by the expansion of hacked basalt strands 
(BF) with substance of 0.1%, 0.3%, 0.5%, 1%, and 
1.5% by add up to volume of the blend to the treated 
and the untreated reused totals. The reused totals 
were surface treated by pre-absorbing them a 0.1M 
HCl answer for 24 hrs to evacuate the clung mortars 
to enhance the bond between the reused total and the 
concrete. Furthermore that the hacked BF was added 
to the typical solid (NA) blends as a control for 
correlation. The outcomes demonstrated that utilizing 
hacked BF insignificantly upgraded the compressive 
quality of the solid blend however altogether it 
enhance their flexural and part elasticity. Besides, the 
ideal BF content that delivered an indistinguishable 
part tractable and compressive quality from NA was 
0.5% for un-treated RCA and 0.3% for treated RCA, 
while the flexural quality was 0.3% for untreated 
RCA and 0.1% for treated RCA. [6] 

The properties of the regular fiber-based 
composites can be influenced or altered by various 
factors, for example, fiber mixes, handling strategy, 
fiber volume division, and viewpoint proportion and 
water ingestion. The procedure parameters and their 
effect on the last properties may shift with the diverse 
fiber-grid mixes. The manufacture technique has the 
critical effect on the subsequent attributes. Different 
preparing techniques like pressure shaping, infusion 
forming, expulsion embellishment, and hand lay-up, 
are accessible for regular fiber composite materials. 
Infusion shaping method enhances the fiber scattering 
and thus expanding the malleable and flexural 
properties. Be that as it may, expulsion and infusion 
shaping effect sly affect the properties of normal 
strands. [7]. 

Fiber Reinforced Plastics (FRP) has fundamentally 
extended their application in aeronautic trade lately. 
Points of interest like light weight, ease, 
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straightforward upkeep and unrivaled erosion 
protection have been perceived in spite of the fact 
that the plan of fiber fortified materials are normally 
not surely knew as those for metallic partner. Long 
haul debasement of FRP requires particular quality 
outline strategies, acknowledgment criteria, testing 
techniques, and so forth. Glass strands alone have less 
youthful's modulus, shear modulus and the Poisson's 
proportion and in light of this inconvenience this 
material isn't suggested for some works in flying 
machines. On the opposite side, carbon fiber has 
extremely amazing mechanical properties yet it's too 
exorbitant and the introduction of the strands assumes 
an indispensable part. For directing the tests like 
ductile and compressive test for the level FRP in all 
inclusive testing machines is inaccessible. In this 
paper, we talk about the new setup and framework to 
direct the previously mentioned test for the level FRP 
material and furthermore leading the test for the 
mixture fiber fortified plastic with glass and carbon 
filaments in the general testing machine. From the 
tractable and the test of compressive materials, the 
estimation of youthful's modulus, elasticity and 
compressive quality and Poisson's proportion of the 
half and half FRP materials of composites has been 
accomplished in this procedure [8].

Fiber-framework grip was advanced by the fiber 
surface adjustment utilizing the basic treatment and 
the grid pre-impregnation together with a silane 
coupling specialist. The silane coupling specialist is 
utilized to advance a substance communication and 
enhanced level of fiber-lattice attachment. 
Notwithstanding, it was discovered that the 
subsequent quality and firmness of the composites 
relied on the measure of silane stored on the fiber. 
The most extreme incentive for the elasticity was 
acquired for the specific silane fixation yet when 
utilizing the higher focuses, the rigidity won't 
increment. Utilizing the silane focus that can brings 
about high rigidity esteems, the flexural and shear 
properties were likewise being contemplated. The 
versatile modulus of the composite won't enhance 
with the fiber surface alterations. The versatile 
modulus in the longitudinal fiber bearing got from the 

pliable and the flexural estimations were contrasted 
and values ascertained utilizing the administer of 
blends. It was watched that the expansion in the 
solidness from the utilization of henequen strands 
was pretty much 80% of the ascertained qualities. 
The expansion in the mechanical attributes ran in the 
vicinity of 3 and 43%, for the longitudinal elastic and 
the flexural qualities, while in the transverse heading 
to the fiber, the increment was more noteworthy than 
half concerning the qualities of the composites made 
with untreated fiber composite. If there should be an 
occurrence of the shear quality, the expansion is of 
the request of 50[9]. 

The principle point of this examination is to utilize 
superior thermoplastic frameworks, for example, 
polyamides rather than the normally utilized 
polyolefins to create characteristic fiber composites 
for substituting glass filaments without denying to 
their mechanical properties. For this reason, the 
diverse normal filaments, for example, flax, jute, 
unadulterated cellulose, and wood pulps have been 
softened aggravated with the assistance of various 
polyamides to break down the impact of the fiber 
content on mechanical attributes. Strands have not 
been dealt with as the polyamides which are less 
hydrophobic than polyolefins. Warm conduct of the 
diverse filaments was controlled by thermo-
gravimetry to know the limit for preparing at high 
temperatures rates, since the softening purposes of the 
polyamides are considerably higher than that of 
polyolefins and this could prompt a higher corruption 
of the regular strands. Flexural and ductile modulus 
and quality of composites were dissected, finding an 
expansion in the mechanical properties contrasted and 
the un-fortified lattice that transforms normal 
filaments into an extensive support offering an 
abundance of conceivable outcomes for modern 
applications. [10]. 

The investigation on this composite which is to 
analyze the utilization of regular filaments, which are 
extricated from the Saharan aloe vera prickly plant 
leaves as support in composites of polymer. 
Mechanical and physicochemical, and warm 
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properties of the Saharan Aloe Vera Cactus Leaves 
(SACL) filaments are researched, by use of the 
impact of soluble base treatment. By using of 
standard test strategies the substance of α-cellulose, 
hemicelluloses, wax and dampness display in SACL 
filaments were portrayed. The mechanical properties 
of SACL filaments were estimated through single 
fiber elastic test. In the fiber haul out test the 
interfacial quality between the fiber and grid was 
evaluated. after the salt treatment these outcomes 
guarantee that the concoction and mechanical 
properties of the strands are enhanced. FT-IR 
spectroscopic investigation affirms that the soluble 
base treatment process has evacuated certain measure 
of formless materials from the filaments. XRD 
investigation comes about demonstrate that the 
soluble base treatment has upgraded the Crystallinity 
Index and Crystalline Size of the strands. Warm 
conduct of the filaments was investigated by utilizing 
TGA. The warm strength and the warm debasement 
temperature increments after the soluble base 
treatment of strands. The morphologies of filaments 
were investigated by SEM and demonstrate that the 
fiber surfaces turn out to be harsh after antacid 
treatment. [11]. 

In the field of common structures, a couple of 
endeavors have been done to supplant the most 
normally utilized composites (e.g. carbon and glass 
filaments) by regular strands less destructive to the 
earth. This work introduces a far reaching trial 
inquire about on the mechanical execution of 
common filaments for the fortifying of workmanship 
developments. Flax, hemp, jute, sisal and coir strands 
have been researched both from the physical and the 
mechanical perspectives. The strands with better 
execution will be tried together with three distinct 
networks (two of natural nature) keeping in mind the 
end goal to deliver the composite. These test comes 
about speak to a helpful database for understanding 
the variable possibilities of characteristic strands as 
the reinforcing frameworks. [12].

II. EASE OF USE

A. Propotions  involved
Depending upon the fundamental properties of the 
natural coconut extract and its reaction to 
adhesiveness say range between (70 to 100 %), 
and the hardening agent used is in the ratio 
between (7 to 10%), which is responsible for the 
bonding of the coconut extract with the epoxy.

B. Working process
                           Collect the coconut sheath and 
cut it the ASTM standards i.e.10*15. Wash it with the 
distilled water to remove the unwanted particles from 
the coconut sheath. Then treated with the sodium 
hydroxide solution in a composition with the 
concentration ratio of distilled water to sodium 
hydroxide is 10:1. Dip the coconut sheath in the 
NaOH solution and dried it for 24 hrs. Remove the 
coconut sheath from the NaOH solution at 
consequent intervals of 2hrs, 4hrs, 6hrs, 8hrs and 10 
hrs. Then prepare the die as per the ASTM standard 
using OHP sheet and foam sheet. Then prepare the 
composite with the epoxy resin and the hardener in 
the ratio 10:1. Keeping the carbon percentage as 
common as 0.2 gms. Stir the solution until it attain a 
certain temperature and pour it in the die and place 
the stone at the top of die in order to reinforce the 
fiber with the composite . Keep the die in the normal 
room temperature for one day and remove the piece 
from the die. Then it is allowed for mechanical test 
such as impact test and flexural test. And the report of 
the test is tabulated.

C.     ALKALI TREATMENT OF NAYURAL FIBERS

In the composite materials, great interfacial 
holding between the fiber and lattice is basic for the 
ideal execution. To enhance the holding quality of the 
characteristic fiber, concoction treatment is done on 
the filaments with a specific end goal to accomplish 
great bond quality amongst fiber and framework 
which prompt the change of the mechanical 
properties. Soluble base treatment was the most 
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favored treatment for characteristic filaments which 
prompts the change of the interfacial attachment 
between the fiber and grid. The cut filaments are 
treated with sodium hydroxide in 1 liter of refined 
water for various times. After these strands are 
washed with refined water until the point that the 
filaments are free from antacid. At that point these 
washed strands are dried in coordinate daylight or at a 
room temperature until the point that the filaments are 
free from dampness.

D. METHODOLOGY

III. NEEDS FOR THE NAUTAL FIBER COMPOSITES

A composite material is only the blend of at least 
two materials that may brings about the better 
mechanical qualities. Rather than the metallic 
composites, every material holds its different 
compound, physical and mechanical qualities. The 

two constituents of composite material are the 
fortification and the framework. The fortifying stage 
gives the fundamental quality and firmness. In the 
greater part of the cases, the fortification is 
significantly harder, more grounded and stiffer than 
the framework. The ceaseless stage is for the most 
part the framework, which is the polymer, metal, or a 
fired. Polymers have low quality and low solidness 
rate. Metals have middle of the road quality and 
firmness however have high flexibility, and 
earthenware production have high quality and 
firmness yet are much fragile. The framework play 
out a few basic capacities, incorporating keeping up 
the filaments in the best possible introduction, 
separating and shielding them from the scraped area 
due the ecological conditions. In polymer and metal 
lattice composites that shape a solid bond between the 
fiber and the framework, the grid transmits loads 
from the network to the fiber and the network, the 
grid transmits loads from the framework to the fiber 
through shear stacking at the interface. Cases of some 
present use of composites incorporate the diesel 
cylinder, brake-shoes and cushions, tires and Beech-
create flying machine in which 100% of the auxiliary 
parts are composites. As of late, normal filaments 
have drawn impressive consideration as a contrasting 
option to engineered strands in composite materials. 
Characteristic filaments have numerous focal points, 
for example, biodegradability, sustainability, wide 
accessibility, low thickness and ease, which offer 
more noteworthy chances to build up another class of 
light weight, condition inviting, basic composites.

IV. RATIO  CALCULATION

X (a) +ᴓ*Y (b)                 C

Where 
           ᴓ*Y (b) denotes that the epoxy concentration 
is always ᴓ% greater than the hardener concentration.
           X, Y is variable standards of chemical 
combination.
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           a, b are film coating thickness of the epoxy 
resin and the hardener.
           C is the overall thickness of the desired 
composite material.

A. Figures and Tables

            The figure depicts that the natural fiber is 
immersed in the concentrated NaOH solution.

This picture depicts that the concrete blocks 
are placed over the coated composite which acts as a 
means of load to bond he epoxy with the coconut 
fiber.

        
The above picture is the proof that the 

composite was developed given the perfect 
combination of the above stated blend of chemicals

.
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The picture above exhibits the condition of 
the composite before testing based on ASTM 
standards.

V. APPLICATION OF COMPOSITES

In assembling of car parts, glass and sisal strands 
typically locate the most extreme utilize. Materials 
utilized as a part of the car body parts which indicate 
high rigidity and flexural quality. The material isn't 
bendable and subsequently won't yield and the 
disappointment is accounted just in the terms of 
crack. The weariness properties of the material and 
the low weight, capacity to support strains from the 
motor warmth and low recurrence street vibrations 
are the real highlights that are the composites in 
trucks and other substantial vehicles. 

Flying machine, not at all like different 
vehicles, need to lay more noteworthy weight 
on wellbeing and weight. They are 
accomplished by utilizing materials with the 
high particular properties. A cutting edge 
common flying machine must be so planned 
as to meet the various criteria of energy and 
its wellbeing measures. The utilization of 
fiber fortified composites has turned out to 

be progressively appealing contrasting option to the 
traditional metals for some flying machine parts 
fundamentally because of their expanded quality, 
solidness, consumption protection, protection from 
weariness and harm resistance attributes. 

With the shortage of wood for building items, the 
elective which merits consideration and is to advance 
the assembling of low bunk FRP building materials to 
meet the requests of the lodging and building parts. 

CHARACTERISTICS OF THE COMPOSITE

The material is much durable than contrasted 
with that of glass fiber strengthened composites. 
Since the composite is fortified and not combined. 

The strategy which is utilized to make this 
composite is very unique in relation to contrasted 
with different strategies which are utilized to combine 
the fiber to the coveted material which is less tedious.

VI. TEST RESULTS OF THE COMPOSITE

Test parameters Observed Values

2 Hr 
piece

4 Hr 
piece

6 Hr 
piece

8 Hr 
piece

10 
Hr
piece

Non-

treatedFlexural 
strength(N/mm²orMpa)

33.35 45.26 11.95 43.90 71.89 38.79
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                                   CONCLUSION
The above picture depicts the overall test 

result of the developed specimen which is quite 
higher than that of the glass fiber 
composites. The scrutiny of the ratio of 
the blend of the epoxy and the 
hardener blend and the comparison 
between the glass fiber blend is 
analyzed and various applications and 
requirements based on the composites 
are done.
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