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Abstract:  

The use of composite materials in engineering field is very abundant. A composite material is a materials system composed of a 

combination of two or more micro or macro constituents that differ in form and chemical composition and which are essentially 

insoluble in each other. It consists of mainly two phases i.e. Matrix and Fiber. The fibers may be polymers, ceramics, metals  such 

as nylon, glass, graphite, Aluminium oxide, boron, Aluminium etc. Now a day’s Jute, Coir, Silk, Banana, Bamboo fibers and 

animal feathers, human hairs are also utilized as a fiber. In the present work epoxy is used as matrix and Banana fibers & hu man 

hair are used as fibers for p reparing the composites. In the preparation of specimen the fiber as taken as a continues fiber. The 

fiber is treated with NaOH solutions. The banana fiber reinforced composite & hybrid composite (banana & hair) is prepared 

using hand lay-up technique. The tensile tests of specimens are performed. These composites can be used in various purposes 

because of its unique features of recyclability, waste utilization, environment friendly, b io -degradability, good strength and a good 

alternative to plastics 
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1. INTRODUCTION 

 
In modern world the need for more efficient material is very 

significant for the development of new products. For this 

composites play a major role as it has strong load carrying 

material embedded in the weaker material.  

 
Reinforcement provides strength and rigidity to help and 

support the structural load. Polymer matrix composites are 

widely used but the mechanical properties of polymer 

composites are inadequate for many structural purposes. In 

particular their strength and stiffness are low compared to 

ceramics and metals. These difficult ies are overcome by 

reinforcing some other materials with polymers.  

 
Applying natural fibers as reinforcing material in polymer 

composites is underway in various researches. In India, banana 

is abundantly cultivated. Banana fiber can be easily obtained 

from the pseudo stem of banana plant after the fruits and leafs 

are utilized. Banana fibers are lignocellulose material, 

consisting of helically wound cellulose micro-fibrils in  

amorphous matrix of lignin and hemicellu loses.  

 

A high cellulose content and low micro-fibril angle impart  

desirable mechanical properties for banana fibers. The banana 

fiber is composed of 56% cellu lose, 17% lign in, 11% moisture, 

7% ext ractives,& 9% ash.  

 

The hair fiber is made of main ly kerat in protein with primarily  

alpha-helix structure. Approximately 91%of the hair is protein 

made up oflong chain of amino acid by the long chain linked 

by peptide bond .The average composition of normal hair is 

composed of 45.68%carbon, 27.9% oxygen, 6.6% hydrogen, 

15.72% n itrogen and 5.03% sulphur. Amino acid present in 

hair contain cytosine, serine, glutamine, threonine, g lycine, 

leucine, valine, arg inine. Naturalfibers, as actual and potential 

reinforcement composites, offer many advantages such as good 

strength properties, low cost, high toughness, and 

biodegradability. In the case of cellulose fiber there are some 

disadvantages due to their intrinsic characteristics, 

incompatib ility with hydrophobic polymer matrix, tendency to 

form aggregates during processing and poor resistance to 

moisture, fin ite length and large diameter, pose an important 

challenge of their uses in advanced composite. 

 

II. MATERIALS AND METHODS  

 

BANANA FIBER 

 
It is a leaf fiber. Banana fiber Musa paradisiacal. 

VarSap ientumor Musaulugurensis. Warb is the most cultivated 

banana plant. The word banana comes from Arabic and it  

means„ finger‟. There are about 300 species of banana and 

about 20are used for consumption.  

 

In order to obtain the best fibers, the banana plants are cut 

when they are almost at the Flowering stage, before any fruit 

has formed. The separation process is  usually done manually. 

It involves cutting banana pieces from the stem and passing 

them through a mangle to remove excess moisture content. It is 

then dried at ambient temperatures.  

 
The fiber obtained is usually of low quality because the 

separation of the fiber bundles. It is noted that cellulose is the 

main constituent of banana fibers followed by hemi-cellu loses, 

lignin and pectin respectively.  

 
Cellu lose is also the reinforcement for lignin, hemi cellulose 

and Pectin. This makes banana fibers exhib it characteristics of 

a composite material. 
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Figure.1. Banana fiber  

 

HUMAN HAIR 

It is a natural fiber fo rmed by Keratin i.e. a protein having 

much content of sulphur. The physical properties of human 

hair are elasticity, smoothness and softness. Hair is 

surprisingly strong. Cortex. keratin is responsible for this 

properties and its long chains are compressed to form a regular 

structure which, besides being strong and is flexib le. Th is 

property is much used for making this composite material 

much flexible. Human hair fiber is gathered from nearby 

saloon. 

 

 
Figure.2. Human hair  

 

III. CHEMICAL TREATMENT 

 

BANANA FIBER 

Banana fibers were treated with 5% of NaOH for one hour. 

The fibers are then washed thoroughly with distilled water. 

Fibers are then dried in sunlight to remove the moisture present 

in it. 

 
Figure.3. Banana fiber treated with NaOH solution 

 

HUMAN HAIR 

Hair is collected, rinsed in hot water and dried at room 

temperature. Then hair is soaked in Sodium Hydroxide 

(NaOH) solution for 1 hour and later rinse with pure water and 

dried under the sun for 24 hours. Sodium Hydroxide was used 

to improve fiber surface adhesive characteristics by removing 

artificial impurities. 

 

 
Figure.4. Human hair treated with NaOH solution 

 

IV. PREPARATION OF EPOXY AND HARDENER  

 

Epoxy LY556 of density 1.15–1.20 g/cm3, mixed with 

hardener HY951 of density 0.97–0.99g/cm3 is used to prepare 

the composite plate. The weight ratio of mixing epoxy and 

hardeneris 10:1. This has a viscosity of 10-20 poise at 250C. 

Hardeners include anhydrides (acids), amines, polyamides, 

dicyandiamide etc. 

 

 
Figure. 5. Epoxy & hardener  

 

V. MOULD PREPARATION 

 

Mould used in this work is made of mild steel of 300 mm X 

300 mm X 10 mm dimension. The fabrication of the composite 

material was carried out by the hand lay-up technique. The top 

and bottom surfaces of the mould and the walls are coated with 

remover and allowed to dry. The functions of top and bottom 

plates are to cover, compress the fiber after the epoxy is  

applied. They also avoid the debris from entering into the 

composite parts during the curing time.  

 

VI. FABRICATION OF COMPOSITES  

 

The composite are fabricated by hand lay-up technique. The 

moulds are cleaned and dried before applying epoxy. The 

fibers were laid unifo rmly over the mould before applying any 

releasing agent or epoxy on it. After arranging the fibers 

uniformly, they were compressed for a few minutes in the 

mould. Then the compressed form of fibers is removed from 

the mould. This was followed by apply ing a coat of epoxy on 
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the mould. The compressed fibers was laid over a coat of 

epoxy, ensuring uniform d istribution of fibers. The epoxy 

mixture is then poured over the fiber unifo rmly and 

compressed for a curing time of 18 h, with load of 5kg. 

Individual composite of banana fiber is prepared & a hybrid  

composite of banana & hair is prepared under similar 

processing conditions for comparison purpose. Now the 

prepared composite were cut for testing conform to the 

dimensions of the specimen as per ASTM standards. 

 

 
Figure. 6. Banana fiber composite  

 

 
Figure.7. Hybrid composite 

 

VII. TES TING OF COMPOS ITE 

 

Tensile Test 

Tensile test specimens were made in accordance with ASTM 

D 638M to measure the tensile properties. The specimen was 

160 mm long, 19 mm wide and 8 mm thick. Figure shows the 

specimens prepared for tensile test. The testing is done using 

the UTM to measure the force required to break a polymer 

composite specimen and the extent to which the specimen  

stretches or elongates to that breaking point. 

 
 

 
Fig.8. Test s pecimens 

 

 
Figure. 9. Tensile Testing On UTM 
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VIII. RES ULT AND DIS CUSSION 

 

Tensile properties: 

The tensile strength capabilities of banana fiber reinforced  

composite & hybrid composite of banana & hair are 

determined by testing in the UTM. The tensile properties of 

both the composites are listed in Table. From table we can see 

that tensile strength of banana-hair hybrid is more than banana 

fiber composite. 

 

Table. 1. Tensile test results 

 

Fiber composition 

 

Ult imate tensile 

load(N) 

 

Banana fiber composite 

 

1000 

 

Banana & hair hybrid composite 

 

1250 

 

 

IX.CONCLUS ION 

 

The banana fiber reinforced composite & banana-hair hybrid  

composite is prepared using hand lay-up technique. The tensile 

test of both the specimens is  carried out. From the results it is 

conclude that the tensile strength of hybrid combination of 

banana & hair is more when compared with banana fiber 

reinforced composite 
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