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Abstract 

In this work experimental investigations were carried out to find out the tensile properties of certain bio fibres reinforced 
composites. Tensile properties viz. tensile strength, Young’s modulus, percentage elongation of combinations are considered in this 
study. The new combinations of naturally occurring fibre like Banana fibre and Entada Rheedii- African dream herb or Sea bean fibre 
or kakkumkaya climber fibre or parandavallifibre(in Malayalam) to form a novel variety of hybrid fibre reinforced epoxy resin 
composites. Such fibres or combinations have a mix of favourable qualities viz. biodegradability, low density, low cost, low handling 
charges and improved energy recovery which make them desirable candidates for effective reinforcement of epoxy resin composites. 
Those composites contain epoxy resin, additives or hardeners, accelerator, catalyst and natural bio fibres. The Entada Rheediifibre 
(Sea bean) and banana fibre were impregnated in the form of single or multi layers in the reinforced epoxy resin by simple hand layup 
method. The Entada Rheediifibre and banana fibre reinforced epoxy resin composites with the hybrid fibre combinations have 
exhibited higher tensile properties compared with those reinforced with other synthetic and natural fibre combinations viz., hemp, 
sisal, jute, banyan, Palmyra, glass, Molybdenum fibre, kenaf, polypropylene, etc. Natural fibres hybrid reinforced epoxy resin 
composites can find applications due to reduced costs and lower weights without reduction in desired strength in the manufacture of 
aircraft structures and automobile body parts.  
 
Keywords: Automobile Parts, Aircraft Structures, Entada Rheedii Fibre, Hybrid, Impregnated. 
 

1. Introduction 
This experimental work goes to investigate the tensile strength, Young’s modulus and percentage elongation of a reinforced 

epoxy resin composite by a novel hybrid combination of Entada Rheediifibre (sea bean) and banana fibre. Reinforced epoxy resin 
composite materials are mostly used in structural and light weight applications due to properties of the unique combinations of fibres 
present in composites viz. high strength to weight ratio and stiffness to volume fraction of fibre ratio. The hardener used in composites 
is the Aluminium silicate. The accelerator and catalyst in composites are Dicyandiamide and Diethylenetriamine respectively. 

 
Now-a-days, several natural fibres such as banana, sisal, jute, hemp, flux fibres, etc. which are collected from their plants or 

herbs manually or mechanically are in use for reinforcing various kinds of polymer composites. Synthetic fibres (viz. animal fibres, 
mineral fibres, metal fibres etc.) have been in use for long reinforcing polymers.  

 
Individual natural fibre composite lacks high quality and strength compared to synthetic fibres, while natural bio-fibres 

possessed some superior strength and qualities (Table-4) when compared with other fibre composites. Natural fibres have favourable 
qualities like biodegradability, low cost, easily extracted from their plants, easy handling with considerably lower weights. Thus, the 
natural fibres tend to score over the synthetically ones in reinforcing composites. Synthetic fibre wastes cause difficulty in handling 
and disposal as they are not eco-friendly in nature. Therefore, the increased application of natural bio fibre composites is believed to 
pave the way for mitigating issues of contaminants polluting the environment. 

 
The present research work evaluates the tensile properties of different combinations or volume fractions of banana and 

Entada Rheediifibres hybrid reinforced epoxy resin composites. The resulting tensile strength of banana and Entada Rheediifibre 
reinforced composites increases with increasing percentages of fibre reinforcement as found in Table -3. 

 
Mano R et al. (2019) [1] focused on the combination of flax fibre and carbon fibre with the matrix material being an epoxy 

resin to produce a hybrid composite material. The composite was found suitable for fabrication of structures and spares in engineering 
field. Test results showed that the tensile strength increased to 67MPa with addition of carbon fibre layers.  

 
T Vijaya Kumar et al. (2019) [2] investigated the tensile and flexural properties of polymer resin matrix impregnated with 

different volume fractions of Palmyra fibres. Large quantities of palmyra trees are available in India with over 60 percentages grown 
in Tamil Nadu. Palmyra belongs to a type of grass scientifically known as Borassus Flabellifera. The maximum tensile and flexural 
strengths at varying volume fractions were found to be 8MPa and 41MPa respectively. 
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A.V. Devrukhkar et al. (2019) [3] in their work evaluated and compared the mechanical strengths of nanofibre epoxy resin 
reinforced with varying percentages of banana fibre. Banana fibre added nanofibre composites that are eco-friendly nature often used 
in engineering applications viz. automobile, construction, aerospace, sports and household equipment. Results show that the tensile 
strength of banana fibre with or without addition of nanofibre to reinforced epoxy resin composite were 57MPa and 44MPa, 
respectively. The flexural strength of banana fibre with or without addition of nanofibre to reinforced epoxy resin composite was 
95MPa and 58MParespectively. 

 
M Geeta Rani et al. (2017) [4] evaluated the characteristics of Aluminium based metal matrix composite with reinforced 

molybdenum disulphide. Such a composite exhibited special properties like abrasive wear resistance, superior hardness, and better 
strength to weight ratio, stiffness and improved thermal properties with increasing weight percentage of molybdenum disulphide in the 
aluminium base composite. The maximum tensile strength of this Aluminium based composite reinforced with Molybdenum was 
found to be 96MPa.    

 
 S P Jagadish et al. (2017) [5] biocompatibility specimen of hybrid natural fibres viz. banana, jute, sisal and hemp fibre of 
24wt% with reinforced polymer composite for the determinations of tensile and flexural properties. The advantages of hybrid natural 
fibre composite were low weight, low cost, less handling charges and reduced solidity when compared to synthetic fibres. Thus, the 
hybrid composite was found suitable for automotive spares, industrial applications, constructions and medical applications. The tensile 
and flexural strength were found to be 43MPa and 84MPa respectively.  
 
 Mr. Anil S et al. (2016) [6] conducted experimental studies on titanium oxide (TiO2) and tungsten carbide (WC) reinforced 
epoxy-based polymer matrix composite materials and evaluated the tensile and flexural strength at different weight percentages of 
reinforcements. From the results it was found that there was an increase in tensile and flexural strength for tungsten carbide reinforced 
epoxy composites but TiO2 reinforcement resulted in a decrease in tensile strength for both 5% and 10% reinforcement addition. 10% 
of WC filled epoxy showed high tensile strength of 64MPa. 10% of TiO2 filled epoxy exhibited a lower tensile strength of 41MPa 
compared to 5% of TiO2 filled epoxy having a tensile strength of 47MPa. TiO2 content in epoxy system reduced the tensile strength 
compared to neat epoxy. The flexural strength and tensile modulus of tungsten carbide fibre reinforced polymer epoxy composite were 
determined to be103MPa and 689MPa respectively. 
 

Jamiu K. Odusote et al. (2016) [7] in their research work, recommended their placement of currently used synthetic glass 
fibre composites by banana pseudo stem fibre reinforced epoxy resin composite. The banana pseudo stem used as the reinforcement 
was treated with a solution of sodium hydroxide and ascetic acid for enhancement in mechanical properties and surface modification 
of continuous fibres. The maximum tensile and flexural strength of banana pseudo stem reinforced epoxy composite were determined 
to be 68MPa and 77MPa respectively. The maximum tensile and flexural strength of synthetic glass fibre reinforced epoxy composite 
were found to be 68MPa and 67MPa respectively. The test results showed a marginal increase in the strength of banana pseudo stem 
reinforced when compared with synthetic glass fibre composite.  

 
J. K. Odusote et al. (2016) [8] investigated mechanical properties of pineapple leaf fibre reinforced thermo set composites as 

possible alternatives to the ‘above-knee’ glass fibre reinforced prosthetic socket. Pineapple leaves were treated with a solution of 
sodium hydroxide and acetic acid and then added to epoxy and polyester at varying fibre loadings of 0, 20, 30, 40 and 50% to produce 
fibre reinforced composites using the hand lay-up method. Maximum tensile, flexural and impact strength of pineapple leaf epoxy 
composite were 77MPa, 82MPa & 59 KJ/m2 respectively. Maximum tensile, flexural and impact strength of pineapple leaf polyester 
composite were 62MPa, 53MPa & 45 KJ/m2 respectively. Maximum tensile, flexural and impact strength of glass fibre polyester 
composite were 59MPa, 66MPa & 52KJ/m2 respectively. Chemical surface treatment was found to be responsible for the good 
adhesion between epoxy and pineapple leaf fibre than pineapple leaf fibre and glass fibre polyester composites. The study 
demonstrated that pineapple leaf epoxy composites have the potential to be further developed as a substitute for fibre glass polyester 
prosthetic sockets, particularly for ‘above-knee’ ones, where higher strength is required. 

 
 G. Navaneethakrishnan et al. (2015) [9] evaluated the tensile strength and impact strength of glass fibre and banana fibre 
reinforced silica nanoparticles filled epoxy bio-nanocomposite. Glass, banana fibre and silica powder reinforced composite material 
was developed. It was demonstrated that addition of silica increased the modulus of elasticity and strength. Banana fibre along with 
glass fibre was proved to be excellent combination for making cost effective composite material imparting superior mechanical 
qualities viz. low density, good stiffness, renewability and reasonable strength. Results showed that the tensile strength was ranging 
from 92 to 108MPa, tensile modulus, from 3725 to 4250MPa, impact strength, from 2469 to 2797J/m2, elongation, from 6 to 7mm on 
100/2P/0%/4P to 100/2P/5%/4P of Epoxy/BF/ Silica/GF in nanocomposite. 
 

U. Sule et al. (2014) [10] investigated the mechanical and water absorption properties of combinations of Okra and Glass 
fibres hybrid reinforced polymer composite as a potential material for applications in aeronautics and automobiles. The highest value 
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on 20mm fibre length composite exhibited a tensile strength, modulus of elasticity and minimal water absorption of 10MPa, 698MPa, 
4.3% respectively. Test results indicated the highest tensile strength, modulus of elasticity, elongation at break and least water 
absorption to be 12MPa, 752MPa, 2.5mm and 2.6% respectively on 50:50 volume fractions of okra and glass fibres with reinforced 
polymer composite. 

 
R. Sakthivel et al. (2014) [11] developed natural fibre and glass hybrid composites containing different natural fibres viz. 

banana, glass fibres with epoxy resin material and by simple hand layup methods according to ASTM D790 standards. These hybrid 
composites exhibited superior strength due to chemical treatment on banana-glass fibre. Such high-performance hybrid composites 
have extensive engineering applications in automotive, aeronautics and naval industries as they possess low densities and 
biodegradability and are cheap and eco-friendly. Banana fibre reinforced composites exhibited tensile strength and Young’s modulus 
of 54MPa and 3.5GPa respectively. Tensile strength and tensile modulus of S-glass fibre composites were 48MPa and 5.5GPa 
respectively.  

 
J. Santhosh et al. (2014) [12] evaluated the mechanical properties viz. tensile, flexural and impact strength of untreated/alkali 

treated hybrid banana fibre-coconut shell powder reinforced epoxy resin / vinyl ester resin composites. Tensile strength of untreated 
and alkali treated banana fibre epoxy resin composite was found to be 6MPa and 22MPa respectively. Tensile strength of untreated 
and alkali treated banana fibre vinyl ester resin composite was 11MPa and 17MPa respectively. Tensile strength of untreated and 
alkali treated banana fibre-coconut shell powder hybrid of 30:70% fibre weight fraction vinyl ester resin composite was 19.8MPa and 
19.6MPa respectively. The flexural strength of untreated and alkali treated banana fibre epoxy resin composite was 24MPa and 
51MPa respectively. The flexural strength of untreated and alkali treated banana fibre vinyl ester resin composite was 33MPa and 
48MPa respectively. Flexural strength of untreated and alkali treated banana fibre-coconut shell powder hybrid of 30:70% fibre weight 
fraction epoxy resin composite was 45MPa and 43MPa respectively. Impact strength of untreated and alkali treated banana fibre 
epoxy resin composite was 4.9 kJ/m2 and 8.1 kJ/m2 respectively. Impact strength of untreated and alkali treated banana fibre vinyl 
ester resin composite was 2.6 kJ/ m2 and 3.4 kJ/ m2 respectively. Impact strength of untreated and alkali treated banana fibre-coconut 
shell powder hybrid of 30:70% fibre weight fraction epoxy resin /vinyl ester resin composite was 4.3 kJ /m2 and 3.6 kJ/ m2 
respectively. 

 
 Sukhdeep Singha et al. (2014) [13] in their investigation on hemp fibre composite determined the strength of tensile fracture 
surface or fibre delaminating and poor interfacial adhesion between the reinforced high density polyethylene resin and hemp fibre 
composite at varying fibre contents. The composite specimens were fabricated by injection moulding technique. Test results of hemp 
fibre reinforced high density polyethylene resin composite at different ratios of fibre content and high-density polyethylene indicated 
the maximum tensile and flexural strength to be 17MPa and 22MPa respectively. 
 

Mohammed Khalifa et al. (2014) [14] evaluated the tensile properties viz. tensile strength, tensile modulus, and elongation of 
epoxy resin composites reinforced with banana fibre of different volume fractions. With increasing volume fractions of fibres the 
tensile strength increased with a corresponding reduction in the tensile modulus. Test results showed the tensile strength of reinforced 
epoxy resin composites varying from 24MPa to 29MPa depending upon the volume fraction of banana fibres. 

 
 S k. Sharfuddin Chestee et al. (2014) [15] investigated the mechanical properties of treated and untreated short jute fibre 
reinforced polypropylene composites. Mechanical properties viz. tensile strength, tensile modulus, bending strength, bending 
modulus, and elongation at break, apart from degradation properties such as soil test, weathering test, and percentage of weight loss 
including water uptake were studied. Varying percentages fire retardants like magnesium oxide; aluminium oxide and phosphoric acid 
were added to the composite. The magnesium oxide treated jute fibre composite returned test results of maximum tensile strength, 
tensile modulus, bending strength, bending modulus and elongation i.e., 12MPa, 1.2GPa, 38MPa, 1.68GPa and 12.65% respectively. 
The untreated jute fibre reinforced polypropylene composite exhibited tensile strength, tensile modulus and percentage elongation of 
7.4MPa, 0.61GPa and 15.5% respectively. 
 

T. Hariprasad et al. (2013) [16] in their work established the tensile, flexural, and impact properties of banana-coir reinforced 
composite materials with a thermo set for treated and untreated fibres. The resin used was epoxy (EP306). The tensile and impact tests 
showed that treated banana-coir epoxy hybrid composites had higher tensile strength and impact strength than untreated composites. 
However, untreated fibre composites exhibited greater flexural strength than the treated fibre composites. Specimens of the composite 
were fabricated with banana 69g, coir 54g and resin 392g by hand layup method. The tests of epoxy composite reinforced with 
untreated banana-coir fibres returned results of 18MPa, 15GPa, 1427MPa and 43MPa respectively for tensile strength, tensile 
modulus, Young’s modulus and flexural strength. 

 
 T P Sathishkumar et al. (2013) [17] fabricated by hand lay-up method, longitudinal snake grass reinforced isophthalic 
polyester composite. Longitudinal tensile strength and Young’s modulus of the composite material was 16MPa and 0.854GPa 
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respectively. It was also found during the investigation that the mechanical properties of the longitudinally oriented fibre reinforced 
polyester composites were superior to those of the randomly oriented short fibre composites. 
 
 HetalShah et al. (2012) [18] made an attempt to study the effect of silane treatment on woven banana fabric based unsaturated 
polyester resin composites. The fabric was treated with vinyl triethoxysilane. Tensile strength of untreated and treated composite was 
39MPa and 45MPa respectively. Flexural strength of untreated and silane treated woven banana fabric with unsaturated polyester resin 
composite was 58MPa and 70MPa respectively.  
 

AyseBetülYildiz et al. (2012) [19] prepared polymer composite specimens by using glass fibre and polyester reinforced 
waste banana fibres and polyethylene terephthalate (PET) bottle. In this polyester matrix elements has the desired properties viz. high 
stiffness, work environment, strength, heat resistance and insulation. The results showed that the composite possessed a maximum 
tensile stress of 9.5MPa. 

 
 S.M. Sapuan et al. (2004) [20] for evaluate the tensile and flexural strength of natural fibre viz. Musaceae or banana fibre 
with epoxy composite materials and the tests were conducted by universal testing machine. From the test results, the value of stress in 
x & y direction were 14.14MPa and 3.4MPa respectively. The value of Young’s modulus in x & y direction was 0.976GPa and 
0.863GPa respectively. The maximum tensile stress & Young’s modulus was 26MPa and 2.7GPa respectively in x-direction of tested 
composites. 
 
 Unnikrishnan chakkanathpadi et al. (2020) [21] in their experimental work investigated the flexural properties of Entada 
Rheedii and banana fibre hybrid reinforced polymer composite. The tests yielded results of flexural strength of 118MPa, 200% of 
modulus 51.3 Kg/cm2and 24 mm elongation on a single layer of Entada Rheedii and Banana fibre polymer composites. 
 
11.1 Natural fibres: In this research work, two types of natural fibres viz. banana fibre and Entada Rheedii also known as sea 
bean or American dream herb fibres or kakkumkayafibre (parandavallifibre as known in the South Indian language Malayalam) which 
are available worldwide were used.  
 
11.2 Banana fibre (Fig.1): Naturally occurring banana fibres are available worldwide and are extracted from their plants or 
pseudo-stem or agricultural waste from banana cultivation. Banana fibres, seen as helically wound cellulose micro-fibrils in 
amorphous matrix of lignin, can be extracted manually or mechanically [Fig. 1(a) and (b)] according to the required thickness from the 
stem of the plants. Banana fibres are eco-friendly in nature having the desirable qualities such as preferred mechanical properties, low 
density, low cost and bio-degradability. Banana fibre and bio natural fibre reinforced epoxy resin composite materials have superior 
mechanical properties viz. tensile and flexural strength compared with synthetic fibres (ref. Table4.) 

 
                                  Fig 1 (a) manually and                          (b) mechanically extracted banana fibre 
 

 
 
11.3 Entada Rheediifibre(Fig.2): The Entada Rheedii or American dream herb or snuff box sea bean fibre are extracted by 
manually or mechanically from a largely woody liana or climber and abundantly available in Kerala forest, south India and as well as 
worldwide. Their seeds have a thick, durable and hard coat which allows them to survive lengthy periods of immersion in seawater. 
The climber or plants are also used as a skin ointment against jaundice, toothache, Ulcer and to treat muscular pain. These climbers 
have lengths varying from 2 m to 30 m and diameters from 2 cm to 20 cm. The climbers or plants of Entada Rheediifibres are shown 
in Fig. 2 (a), (b), (c), (d), (e) and (f). 
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Fig.2 (a) and (b) Entada Rheedii herbal climbers 

 

 
Fig.2(c) and (d) Entada rheedii stem or plant with fibres 
 

 
Fig.2(e) and (f) Entada rheedii fibre 

 
 
111 Experiments 

 
 
 
In the present work a polymer matrix composite was reinforced using a novel variety of hybrid bio fibre viz. the banana fibre 

and Entada Rheediifibre. For making the specimen composite, the polymer resin was mixed with varying percentages of hardeners, 
catalyst and accelerator viz. aluminium silicate powder, diethylenetriamine and dicyandiamide respectively. Aluminium silicate 
powder drops of accelerator and catalyst were added to the epoxy resin and stirred thoroughly. Hand lay-up procedure was used to 
make layers of banana-Entada Rheediifibres laid on mixed resin in metallic mould. These composites were kept in the heating oven at 
500C for 16 hours continuously followed by atmospheric curing of a period of two weeks. After curing, samples for tensile test were 
prepared according to ASTM D 638 standards. The specimen planks of double layers of banana and Entada Rheediifibre hybrid 
reinforced epoxy resin composite are shown in Fig. 5(a) & (b) shows the prepared samples as per the tensile test standards. Fig. 5(c) 
and (d) show the specimens after tensile test on a Universal Testing Machine (Fig.3 and 4). 
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Fig.3  Universal Testing Machine   Fig.4 Specimen after test   

 

 
Fig.5(a) Specimen plank     Fig.5(b) Tensile test specimen 
 

 
Fig. 5[(c), (d)] Specimens after tensile test 
 

1V    Tensile Test Of Composite 
Samples of reinforced epoxy resin composite impregnated with Entada Rheedii and banana fibres were fabricated by hand 

lay-up method. Tensile strength test in accordance with ASTM D 638 standard was carried out on a Universal Testing Machine (Fig.3 
and 4). Varying volume fractions of banana fibre [Fig. 1(a), (b)] and Entada Rheediifibre [Fig. 2(a), (b), (c), (d), (e) (f)] were 
impregnated into the epoxy resin with different compositions of hardener viz. 24%, 40% and 64%. The thickness of the banana fibre 
varied from 0.2mm to 0.6mm and Entada Rheediifibre thickness from 0.6mm to 1.4mm. The volume fractions of banana fibre varied 
from 7.13% to 14.26% and Entada Rheediifibre from 15.36% to 30.72% in the composites (Ref.Table-3). The specimen composites 
differed in thickness and width with remaining constant.  The results of tensile test of Entada Rheedii and banana fibre reinforced 
epoxy resin composite are shown in Tables1 and 2. The mechanical properties of banana and Entada Rheediifibre hybrid reinforced 
epoxy resin composite improved depending upon percentage volume fraction of bio fibres and the additives added. Tensile properties 
of the composite varied depending on the mono or multi-layer orientation of the reinforcing fibres impregnated into the composite. 
The samples were marked T13, T13B, T13P, T15BP, T13BPB, T13BPBP, T18 PBP etc. where, ‘T denoting tensile test, second 
alphabet samples’ test number, third digit percentage of additives mixed (3 for 24%, 5 for 40% and 8 for 64% of 20 ml multiples of 
epoxy resin for each ascending number) to the polymer, ‘B’ for banana fibre layer and ‘P’ for Entada Rheediifibre layer 
(Parandavallifibre). 

Tensile strength of reinforced epoxy resin composite specimens was calculated using equation of   σt = W/A in N/mm2 
Where, σt -tensile strength in N/mm2 

W - Load applied during test 
A - Cross sectional area in mm2 

    (= b * t, ‘b’ and ‘t’ width and thickness in mm of test sample)  
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V Results and discussion 
 Tables 1 to 5 and Graphs in Fig.6 give the tensile properties of the epoxy resin reinforced with varying combinations 

of Entada Rheedii and banana fibre layers mixed with different quantities of additives. 
 

TABLE -1 Tensile strength of specimen without fibre content 

 
 

The results of experiments carried out on different hybrid fibre composite samples are shown in Table.2 
 

TABLE   2 Tensile strength of specimens with fibre addition 

 
 

TABLE 3 Tensile strength of epoxy resin composites and percentage composition of reinforcements 
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TABLE   4   Tensile and flexural strengths of composites 

 

 
 

TABLE 5 shows the tensile strength of composites with varying numbers of bio fibre layers of banana and Entada Rheedii 
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Load Vs displacement graphs shown in Fig.6 pertain to the tensile tests conducted on the composite specimens with varying 
combinations of fibre reinforcements and number of reinforcement layers. Graph - 1 pertains to the unreinforced composite viz. T13. 
A gradual increase in elongation was registered along the direction of displacement with increasing load. Graph-2 of composite 
specimen T13B reinforced with banana fibre layer exhibited a logarithmic increase in strength with load. A greater load bearing 
capacity of the polymer resin composite was noticed as in Graph - 3 in respect of specimen T13P reinforced with Entada Rheediifibre. 
A similar trend was noticed, as in Graph - 4, with specimen T13BP of the Entada Rheedii and banana fibre hybrid reinforced 
composite. A sandwich type composite (T1 3BPB) with double layers of banana fibre and single layer of Entada Rheediifibre 
exhibited greater load bearing capacities as evidenced by Graph - 5. With increased volume fraction of reinforcements, double - 
layered Entada Rheedii and banana fibre epoxy resin composite exhibited a higher percentage of elongation due to its superior 
strength (Graph-6, specimen T1 3PBPB). It can be concluded that the tensile strength of the epoxy composite increases with 
increasing volume fractions of both reinforcing fibre contents. 

 

 
 
 

 
 
 

 
Fig.6.   Load VS Displacement (Graphs 1 to 6) 
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V1 Conclusion   
 Tensile strength test of the reinforced polymer composite was experimentally computed using a computerised Universal Testing 

Machine. 
 An improvement in tensile strength of the epoxy resin composite specimens fabricated by simple hand lay-up method was noted 

with the addition of hardeners (of 24%, 40% and 64%). 
 The maximum tensile strength of 24% of hardener mixed epoxy resin composite impregnated with a single layer of banana fibre 

was noted to be 29MPa.  
 The maximum tensile strength when 64% of hardener was added to the epoxy resin composite impregnated with a single layer of 

Entada Rheediifibre was noted to be 38MPa.  
 The maximum tensile strength of 24% of hardener mixed epoxy resin composite impregnated with a single layer of Entada Rheedii 

and banana fibre was noted to be 47MPa.  
 The maximum tensile strength of 64% hardener mixed epoxy resin composite reinforced with a single layer of Entada Rheediifibre 

and double layer of banana fibre was found to be 82MPa. 
 The maximum tensile strength of 24% hardener mixed epoxy resin composite impregnated with the double layer of Entada 

Rheediifibre and single layer of banana fibre was 87Mpa. 
 The maximum tensile strength of 64% hardener mixed epoxy resin composite reinforced with double layers of Entada Rheedii and 

banana fibres each was 92MPa. 
 
Scope for future work: Authors suggest further investigations on the impact strength of epoxy resin composites reinforced with 
combinations of Entada Rheedii and banana fibres. 
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