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Abstract: The worldwide interest for wood as a structure
material is consistently developing, while the accessibility
of this normal asset is lessening. This circumstance has
prompted the advancement of elective materials. The
paper is to manufacture the composite material for light
weight applications. The green gases produced by plastics
over the long haul will contaminate the climate. The
time has come to fix an option in contrast to the plastics.
We have discovered common fiber as the reasonable
substitution. We have discovered regular fiber as the
appropriate substitution. The common fiber having the
few favorable circumstances yet despite the fact that some
primary disadvantage additionally presents in the fiber.
In this venture palmyra fiber is favored as a composite
material. In any case, the fundamental inconveniences
of characteristic strands in composites are the helpless
similarity among fiber and grid. To defeat this issue, explicit
physical and compound medicines were recommended for
surface change of filaments by agents. Salt treatment is
one of the basic and viable surface alteration procedures
which are generally utilized in common fiber composites.

Keywords: Mechanical properties, Palmyra fiber, Polyester
resins composite.

I. INTRODUCTION

A composite is a material made by joining at any rate two
distinct materials so the resultant material is contributed with
properties better than any of its parental ones. Fiber-supported
composites, inferable from their chief properties, are commonly
applied in various fields like gatekeeper, flight, arranging

applications, sports things, and so on these days, brand name
fiber composites have extended developing interest due to their
eco-obliging properties. A ton of work has been finished by
specialists dependent on these normal filaments. Conventional
filaments, for example, jute, Palmyra, silk and coir are humble,
plentiful and viable, lightweight, with low thickness, high
quality, and biodegradable. Brand name strands, for example,
jute can be utilized as a substitution for customary post materials
in composites for applications which requires high solidarity
to weight degree and further weight decay. Bagasse fiber has
most irrelevant thickness so set up to reduce the heaviness of
the composite up to less.

[1] have mulled over Mechanical properties of HIPS/sugarcane
bagasse fiber composites after animated persevering through.
The effect of stimulated suffering on the visual appearance
and on mechanical properties of high impact polystyrene
(HIPS) similarly as HIPS braced with mercerized and blurred
sugarcane bagasse strands composites are investigated. After
animated suffering season of 900 h, under UV-B radiation and
soddenness standard cycles, changes in mechanical properties
are analyzed by manageable tests. Materials break surfaces
are explored by separating electron microscopy (SEM). The
examination showed that the introduction time was sufficient
to change the visual appearance of HIPS as the composites.
From this examination, it was seen that composites invigorated
with colored fibers are less vulnerable to animated suffering
presentation than composites fortified with mercerized strands,
which is explained by the higher proportion of lignin present in
mercerized fibers.

Fiber composite materials - Consists of fiber in a Matrix

Particulate composite materials - Consists of particle in a Matrix
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Polymer Matrix Composites (PMCs)

The most comprehensively saw progressed composites by
polymer network composites. These composites incorporate a
polymer thermoplastic or thermosetting fortified by fiber (brand
name carbon or boron). These materials are to be framed into
a gathering of shapes and sizes. They outfit exceptional quality
and steadiness near to security from use. The explanation
behind these being most regular is their straightforwardness,
high type and major get-together standards. Because of the low
thickness of the constituents the polymer composites regularly
show mind blowing unequivocal properties normal.

II. FIBERS AND COUNTRIES OF ORIGIN

TaBLE [
Sr. No. Fibers Countries of Origin

1 Flax Borneo

2 Hemp Yugoslavia, China

3 Sun hemp | Nigeria, Guyana, Sierra Leone, India

4 Jute India, Egypt. Guyana, Jamaica,
Ghana, Malawi, Sudan, Tanzania

5 Kenaf Iraq, Tanzania, Jamaica, South
Africa, Cuba, Togo

6 Roselle Borneo, Guyana, Malaysia, Sri
Lanka, Togo, Indonesia, Tanzania

ordinary strands were not considered as fortresses for polymeric
materials because of specific issues related with their usage:

e Low warm quality, in various terms the opportunity of
corruption at moderate temperature (230-250 °C).

e Hydrophilic nature of fiber surface, as a result of the
presence of pendant hydroxyl and polar get-togethers
in various constituents, which lead to vulnerable grasp
among strands and hydrophobic organization polymers
(John et al., 2008, Kaila et al., 2009). The hydrophilic
nature can provoke developing and maceration of the
strands. In addition, suddenness content decreases
basically fibers’ mechanical properties.

Composites Based on Natural Fiber Fabrics

Typical strands can be divided, according to their root, into:
animal, vegetable and mineral. The most used are the vegetable
ones in view of their wide availability and maintainability in
short time span respect to others, so when we state ordinary
fibersl we insinuate here to the vegetables ones. Already,

Fig. 2

The substance association of typical fibers changes depending
on sort of strands. The engineered piece (Table II) similarly
as the structure of the plant strands is really obfuscated. Plant
strands are a composite material arranged conventionally. The
properties of the constituents add to the overall properties of
the fiber. Hemicelluloses are liable for the biodegradation,
smaller than usual osmosis and warm defilement of the fiber
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as it shows least resistance, however lignin is thermally
consistent yet slanted to UV degradation. The rate
amalgamation of all of these parts shifts for different fibers.
Overall, the fiber contains 60-80% cellulose, 5-20% lignin
and up to 20% suddenness. The telephone mass of the strands

encounters pyrolysis with developing preparing temperature
and adds to burn strategy. These seared layers help to shield the
lignocelluloses from extra warm corruption. Compound blend,
sogginess content, and microfibrillar reason for vegetable
strands.

TABLE II
Fiber Cellulose Hemicelluloses Lignin Pectin Moisture Waxes | Microfibrillar
(Wt%) (Wt%) (Wt%) (Wt%) Content (Wt%) Angle (Deg)

Flax 72 17.6-20.6 2.2 2.3 8-12 1.7 5-10
Hemp 70-74 17.9-22.4 3.7-5.8 0.8 6.3-12 0.8 2-6.2
Jute 70-74 17.9-22.4 3.6-5.7 0.9 6.2-12 0.8 2.6-2
Kenaf 61.1-71.5 13.6-20.4 12-14 0.2 12.5-13.7 0.5 8
Ramie 68.6-76.2 13.1-16.7 0.6-0.8 1.9 7.5-17 0.3 7.5
Nettle 86 11-17
Palmyra 67-78 10-14 11-14 10 10-22 2 10-22
Henequen 77.8 4-8 13.1
PALF 70-83 5-12.7 11.8 14
Banana 63-65 11 5 10-12

III. EXPERIMENTAL WORK

The material utilized in this work was polyester pitch as a
network and woven steel as fortification. The lattice material
utilized for creation of composites comprise of polyester pitch
polymer made by “Saudi Industrial Resins Company Limited”
with hardener were blended in proportion 1:11. A hand-up
strategy used to play out the examples, Table III shows a few
properties of unsaturated polyester sap [9].

TaBLE III: SOME OF UNSATURATED POLYESTER RESIN
PROPERTIES [9]

Unit
1.38 (g/em?)
0.17 (W/m.°C)
70.4 -103 (MPa.)
2.07 — 4.41 (GPa.)
(MPa.m"?)

Property

Density
Thermal conductivity

Tensile strength
Modula’s of elasticity
Fracture tautness

A. Composite Preparation

The shape box was made with the element of 210 mm (L) % 60
mm (W) x 3.0 mm (T), the lattice was set up by blending the
PVA in with polyester gum. The polyester and fiber proportion
was kept up at different level. To get the all around relieved
and a standard-quality example, the polyester and fiber must be
blended easily and gradually.

Types of composite preparation
e 60% of fiber and 40% of resin
e 40% of fiber and 60% of resin

The composite preparation all are done by using standard
preparation of volume fraction or rule of Mixture calculation
method.

The basis dies are given as follow:

Fig. 3: Base Die

e Readiness of Composites

e Composites were fabricated using Palmyra fiber and
polyester pitches clear hand lay-up methodology.

e 5% acid neutralizer treated strands (with fiber length
3 mm).

e  Hand Lay-Up Technique

Hand lay-up is a 1 indicated contact molding. The composite
part will have a smooth surface on one side and an undesirable
surface on other.

The strands are actually into lopsided gel covered male or
female shape. More layers can touch and, in the wake of drying,
the composite part can be taken out from the structure. Easy
to control fiber course. Furthermore, the cycle is altogether
versatile as it can convey from close to nothing, up to amazingly
colossal bit of different sorts of math. The cycle length property
is long, and simply little plan can be conveyed.
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Fig. 6: Workpiece

B. Volume Fraction and Calculation

Volume of fibers + Volume of matrix = 1
To find density of Composite.
Pe=Pf Vitp Vg,
pe =M. /V,
To find Volume of composite:
V,=L*W*T
To find Mass of composite:
M. =p.* V.

To find Weight percentage of fiber:

% W =pil p. * Vi
Wf: C'/()Wf*Mc

To find Weight of matrix:
W, =% W, *M,

Fig. 7: Testing on UTM Machine

IV. RESULTS AND DISCUSSION

TABLE IV
Sr. Volume | Orientation | Samples | Ultimate Tensile
No. | Fraction Strength
(%) (N/mm?)
60(fiber) — 3 mm 1 0.932
{ 40(matrix)
40(fiber) — 3 mm 2 1.727
60(matrix)
avg 1.329

A. Tensile Test

The above outcome are indicated the mechanical conduct of
fiber among when Alkali compound treatment. In that malleable
Show are the heap conveying in the boundary of N. In the
before compound treatment of fiber-polyester composite just
conveying 17.403 N yet in the after synthetic treatment the heap
conveying limit will improve up to 675.74 N. In that diagram
and table worth are signifies the mechanical property of fiber
improve while utilizing the compound treatment.

2

15
1 M Ultimate Tensile
Strength(N/mm?2)
0.5 -

60(fiber) — 40(matrix) 40(fiber) — 60(matrix)

Fig. 8: Ultimate Tensile Strength (N/mm?)



Mechanical Properties and Characterization of Palmyra Fiber and Polyester Resins Composite 49

0.5
0.4
0.3 M Izod impact value
0.2 -
0.1 -

60(fiber) — 40(matrix) 40(fiber) — 60(matrix)

Fig. 9: Izod Impact Value

B. Izod Impact Value

Palmyra fiber has been treated with antacid to examinations its
altered properties. This investigation demonstrated an expansion
in quality if there should arise an occurrence of treated fiber
composite when izod quality is considered. This affirms the
surface altered attributes of the compound treated fiber which is
because of the decline in the measure of lignin, hemicellulose
and contamination from the outside of the fiber. This treatment
prompts the fibrillation which causes the separating of the
composite fiber groups into more modest strands. So a superior
grip between the fiber and network happened.
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