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ABSTRACT: Over the most recent thirty years of composite materials, plastics and ceramics have been the dominant 
emerging material. The volume and number of applications of composite materials have grown progressively, piercing 
and conquering new markets relentlessly. Modern composite materials constitute an important proportion of the 
engineered materials market ranging from everyday products to complicated applications. While composites have 
already confirmed their worth as weight-saving materials, the current challenge is to make them cost effective. This 
paper discuss about the physical properties of borassus fruit fibre includes wax, ash, moisture, density, lignin and 
cellulose content. Then the composites were fabricated using vinyl ester resin and tensile, compression, flexural and 
impact test was explored on the specimen with the volume fraction of 65-35, 70-30 and 75-25. 
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I.INTRODUCTION 
 
In today’s engineering world many classes of composite materials have emerged, including fiber reinforced Plastics 
(FRP), natural fiber composites, metal matrix composites (MMC) and ceramic matrix composites (CMC). During the 
last few years, a series of works have been done to replace the conventional synthetic fiber with natural fiber 
composites. Sisal, jute, cotton, flax and broom are the most commonly fibers used to reinforce polymers. In addition, 
fibers like jute, oil palm, bamboo, wheat and flax straw, waste silk and banana have been proved to be good and 
effective reinforcement in the thermoset and thermoplastic matrices. A number of investigations have been conducted 
on several types of natural fibers such as kenaf, hemp, flax, bamboo and jute to study the effect of these fibers on the 
mechanical properties of composite materials. In recent composite technology research and development, efforts have 
focused on new out-of-autoclave material forms, and automated processes that can markedly increase stiffness, 
toughness, ambient & high temperature strength production efficiencies. 
 

II. LITERATURE REVIEW 
 
In order to exploit the excellent attractive mechanical properties of Empty Fruit Bunch (EFB) fibers, enormous effort is 
being made by the researchers to develop the EFB-reinforced polymer matrix composites.Mustafa Hauwa Mohammed, 
Benjamin [1]presented a paper on “Unsaturated polyester resin reinforced with chemically modified natural fibre” In 
this paper, It was observed that the surface of the sisal fibres before treatment was filled with hemicelluloses, waxes, 
lignin, pectin, impurities etc. covered up by cementing materials.Ahmed et al [2] studied the physical and mechanical 
properties of oil palm empty fruit bunch fiber reinforced with polypropylene. They observed that tensile strength has 
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considerably increased with oxidized fiber reinforcement and water absorption capacity is optimum till 25 wt. % of 
fiber. Beyond this water absorption capacity has increased.NadendlaSrinivasababu, J. Suresh Kumar, K. Vijaya Kumar 
Reddy[3]Presented a paper on “Manufacturing and Characterization of Long Borassus Palm/BorassusFlabellifer Petiole 
Fibre Reinforced Polyester Composites”.The main aim of the work is to extract the neat fibre and is characterized for 
its tensile and surface characteristics.Narayan C. Nayak, Antaryami Mishra[4]presented a paper on “Development And 
Mechanical Characterization Of Borassus Fruit Fibre Reinforced Epoxy Composites”. In recent years, lingo cellulosic 
fibres are increasingly used as reinforcements in many thermoset and thermoplastic matrices for the production of low-
cost and lightweight materials.GowthamanSwaminathan[5]presented a paper on “Mechanical Performance of Glass and 
Carbon/Vinyl Ester Composites for Marine Structures”. 
 

III.MATERIALS AND METHODS 
 
3.1 Borassus Fruit Fibre 
Borassus fruit fiber is a lingo cellulosic source which is available as substrate in cellulose production. The application 
of cellulose to produce bio-ethanol (alternative source of fuel) is handicap by high cost. The use of fruit bunch, wastage 
from Borassus will reduce the cost of enzyme production comparable to other sources. Advantages of Borassus fruit 
bunch fibers are its availability, renewability, low cost and high strength.These materials have been taken from the 
local areas. 
 
3.2 Vinyl Ester Resin 
Vinyl ester resins are addition products of various epoxide resins and unsaturated monocarboxylic acids, most 
commonly meth acrylic acid.They have terminal reactive double bonds derived from the carboxylic acid used. These 
reactive groups can form a cross-linked network with or without the addition of a co-monomer. In 
many industrial products, vinyl ester resins are comprised of 40-50 wt. % styrene. 
 

 
Fig 1 (a)borassus tree (b)fruit (c)dried fruits 

(d)coarse fibre (e)fine fibre. 
 

3.3 Specimen Preparation 
Borassus fibres of 10-15 mm were cut for mixing with vinyl ester resin to prepare the test bars of ASTM D-3039, 
ASTM D-790, ASTM D-256 standards for tensile, flexural, impact tests. Here the composites were prepared by the 
compression moulding technique. There are three types of volume fraction composites were prepared as 65-35, 70-30, 
75-25. Then the composites were cut into the ASTM standards to do the various tests. 
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Fig 2 test specimens for tensile, compression, flexural, impact. 
 
 
 
 
 
 
 
 
 
 

 
IV. RESULT AND DISCUSSION 

 
4.1 Fibre Chemical Composition Test 
In this test chemical properties of untreated borassus fibre were found. The chemical properties such as lignin content, 
wax content, moisture content, cellulose content, ash content and density. The result as shown in below.  
 
4.2 Tensile Test 
Here the tensile test is carried out by using universal testing machine. A standard specimen is prepared as shown in 
figure 2. The test process involves placing the test specimen in the UTM and applying tension to it until it fractures. 
From this test we understood that the tensile strength of fibre increased with increase in volume fractions of fibres. 
 

                      
Fig 3 load curve for tensile test                                          Fig 4 stress strain curve for tensile test 

 
 

Fibre Chemical Composition 
Testing 

Borassus Fruit Fibre 

Cellulose content, % 63.04 
Lignin content, % 20.06 
Wax content, % 0.56 
Ash content, % 6.37 
Moisture content, % 9.64 
Density, g/cc 1.484 
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4.3 Compression Test 
The compression test is also carried out by using universal testing machine. A standard test specimen is prepared as 
shown in figure 2. Here the force is applied until the test specimen fractures. Then the load curve were drawn. 
 

 
Fig 4 load curve for compression test 

 
4.4 Flexural Test 
The flexural test is also carried out by using universal testing machine. A standard test specimen is prepared as shown 
in figure 2. Here the force is applied until the test specimen fractures. Then the load curve were drawn. 
 

 
Fig 5 load curve for flexural test 

 
4.5 Impact Test 
Impact test is carried out by using impact testing machine. Initially the standard test specimen is prepared as per the 
ASTM standards. Then the sudden load is applied on  the basis of materials. After that its impact strength were 
calculated. 
. 

Table 2 shows the various strengths of borassus fruit fibre. 
 
 

Test Area(mm2) Peak Load(N) Strength(MPa)/J 
Tensile test  75 950.648 12.675 
Compression test 75 2664.435 35.522 
Flexural test 39 44.636 36.051 
Impact test --- --- 0.95 J 
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Fig 6 strengths for various samples 
 

V.CONCLUSION 
 
is It observed from the tensile tests that the tensile strength and modulus increases with the increase in volume fraction 
of fibers. Of course with less fiberreinforcement  there is slight decrease in strength which might have occurred due to 
higher amount of matrix material. Further it is seen that at around 35% of fiber content highest strength and modulus 
has been achieved for this type of composite. These composites can be very well suitable for structural applications in 
dry environment due to higher strength. 
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