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Abstract— Natural fibre a good biodegradable and renewable 

alternative to the most famous synthetic reinforcement, i.e. 

glass fiber having high mechanical properties and minimal 

effort. Ecological solicitation of normal strands, there 

utilization is confined to non-bearing uses, due to its lower 

quality than that of manufactured fiber strengthened polymer 

composite. The solidness and quality constraints of bio 

composites can be pursued by operational course of action by 

putting the strands at specific areas to have higher quality 

execution. 
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I. INTRODUCTION 

Composites are combination of two or more materials such as 

reinforced plastics, metals, or ceramics. The reinforcements 

may be in the form of fibers, particles, whiskers or lamellae 

and are found in a suitable matrix, thereby providing a 

material that contains the most useful properties of the 

constituents. High structural strength, glass fiber reinforced 

plastics were developed in the early 1940’s and the 

application of reinforced plastics composites, the glass fibre 

provides strength and stiffness while the plastic grid gives the 

temperature abilities of the composite. Initially the glass 

fibers were merged in a polyester matrix which could 

withstand temperature up to 200⁰ C. They were applied in car 

bodies, appliances, boats etc., because of their light weight 

and low of production. Complicated composites parts can be 

made by injection moulding. Polymer matrices are normally 

thermosets such as epoxies. After that resins which can 

withstand high temperatures, of the order of 300⁰ C were 

developed such as polyamides. High level composites are 

manufactured by using the upper polymers with 

reinforcements of stronger fibres such as aramid and carbon. 

After the result advanced composites are finding increasing 

applications in aircraft, automotive industry, etc. In order to 

reduce the time of manufacturing, thermoplastics polymers 

such as polyether – ether ketone (PEEK) have been 

developed. The plastic requires only a short duration to heat 

to soften the plastics, thereby allowing faster processing of 

the composite. 

A. What is a composite? 

Composite material comprises of at least two materials 

(fortified and blended) on perceptible principles which are 

not dissolvable in one another.  

Composites material is a material produced using at 

least two constituent material with altogether unique physical 

or concoction properties that, when joined, produce a material 

with attributes not the same as the individual segments. 

B. Types of composites: 

1) Fibrous composites 

2) Particulate composites 

1) Fibrous composites 

It is well known for its length and cross-section ratio i.e. its 

length is much greater than that of cross-sectional 

dimensions. The reinforcement dimension plays an important 

role in governing its potentiality of contributing properties to 

the composites. Since reinforcement possessing a long 

dimension press down the growth of developing cracks usual 

to the reinforcement that might results to wreck, especially 

with brittle matrices as fibers are very effective in large the 

fracture resistance of the matrix [1,2].  

2) Particulate composites 

It is only specifies, that the reinforcement own particle nature. 

It might be cubic, round, tetragonal, or of any customary or 

unpredictable shape, however it is around equiaxial. In 

common, particulates are not much productive in enhancing 

fracture resistance but it increases the stiffness of the 

composite to a limited amount. Particle fillers are mostly used 

To upgrade the properties of matrix materials such as to 

increase the electrical and thermal conductivity, to improve 

presentation at high temperatures, abrasion resistance, less 

friction, improve wear, increase surface hardness, increase 

machinability and less shrinkage.  

 
(a) Continuous fiber composites 

 
(b) Particulate composites 
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(c) Flake composite 

 
(d) Irregular fiber Composite 

 
(e) Cleft Composite 

C. Application of Composites: 

1) Automobile industrial                               

2) Consumer product                   

3) Packing industry 

II. LITERATURE REVIEW 

A. Natural Fibers: Source and Classification 

Growing environmental knowledge has activated the 

researchers worldwide to enhance and utilize materials that 

are friendly with the environment. In the strategy regular 

strands have become appropriate alternatives to conventional 

engineered or artificial filaments and have the planned to be 

utilized in less expensive, increasingly reasonable and greater 

condition benevolent composite materials. Common natural 

filaments can be gotten from either creature or plant sources. 

The vast majority of the helpful characteristic material 

filaments are gotten from plant, with the irregularity of fleece 

and silk. All plant strands involves cellulose, while protein go 

about as a main substance of filaments of creature starting 

point. Hence, the natural fibers are divided on the basis of 

their origin, whereas the plant fibers can be further classified 

on the basis of plant parts from which the parts are originated 

[3]. 

 

Normally, plant or vegetable fibers are cast to 

reinforce polymer matrices and a categorization of vegetable 

fibers [4]. Plant strands are an inexhaustible asset and can be 

reused. The plant fibers leave less residue if they are burned 

for disposal, return less carbon dioxide (CO2) to the 

atmosphere than is split during the plant’s growth. 

The main driver for convert natural fibers for glass 

is that they can be grown with lesser cost than glass. The price 

of glass fiber is around Rs. 300.0/- per kg and has a density 

of 2.5 gm/cc. On the other side, natural fiber costs Rs. 15.0/- 

to 25.0/- per kg and has a density of 1.2-1.5 gm/cc [3].  

Although the modulus is of the same order of 

magnitude, the tensile strength of natural fiber is lower than 

the glass fibers. On the other hand, when the certain modulus 

of natural fibers is measured, the natural fibers show values 

that are similar to or even better than glass fibers. Material 

cost investment funds, reasonable to the utilization of 

characteristic filaments and high fiber filling levels, 

combined with the advantage of being non-rough to the 

blending and embellishment devices make regular strands an 

exciting viewpoint. These setoff mean natural fibers could be 

used in many applications, including building, automotive, 

household appliances, and several other applications. 

B. Chemical Composition of Natural Fibers 

The component of any type of natural fiber differs with 

variety, area of production and origin, maturation of plant. 

The most major component of a fully developed natural fiber 

cell walls are cellulose, hemicellulose, lignin and pectin [5]. 

1) Cellulose  

The large thin crystalline micro-fibrils in the secondary cell 

wall are made of cellulose. It is the reinforcing material and 

is in used for better mechanical strength of fibers. 

Chemically, cellulose is known as a highly crystalline section 

alternating with regions of non-crystalline or amorphous 

cellulose [6, 7]. 

2) Hemicelluloses 

Hemicelluloses change from cellulose in two dissimilar ways.  

1) Interestingly with cellulose (counting 1, 4-β-D-

glucopyranose units just) they have some different sugar 

units. 

2) They display a considerable degree of chain branching, 

while cellulose is a linear polymer [8]. 

C. Lignin  

Collectively with cellulose, it is the significant polymeric 

organic substance in the world of plant. For trees of 100 

meters tallness to remain upstanding lignin assumes a 

significant job as it duplicates the pressure quality of plant 

strands by adhering the filaments on the whole to frame a 

solid structure. Lignin is basically a chaotic, polyaromatic, 

and cross-linked polymer emerging from the free radical 

polymerizations of two or three monomers structurally 

associated to phenyl-propane [9]. 

D. Pectin 

Gelatin is a bewildered extended structure of acidic basic 

polysaccharides, set up in products of the soil strands. Of all 
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the compound in plant fibers pectin is the most hydrophilic in 

nature as it contains carboxylic acid groups and is basically 

debased by defibration with organisms [10]. 

Graph: Variation of Tensile Strengh and Flexural Test 

 
Fig. 1: Variation of tensile strength with different layers of 

untreated Luffa Cylindrica fiber epoxy composite exposed 

to saline water environment(5). 

 
Fig. 2: Variation of flexural strength with different layers of 

untreated Luffa Cylindrica fiber epoxy composite exposed 

to saline water environment(5). 

III. RESULTS 

In this project results are found by two ways:  

A. Moisture Absorption Behaviour 

The results in this process are found when the both treated 

and untreated fiber composite samples exposed at different 

environment are shown in different tables. Different figures 

are shows the percentages of moisture absorption 

characteristics of composite samples with treated and 

untreated fiber exposed at saline wter ans distild environment 

with time.   

B. Measurement of Diffusivity 

The water sorption kinetics in LCF reinforced epoxy 

composite has been studied through the diffuion constant k 

and n. The behavior of moisture sorption in the composite 

was studied by the shape of the curve represented by the 

equations: 

Mt/Mm=ktn 

Where, Mt is the dampness content at explicit time't'  

Mm is the harmony dampness content(EMC), and  

K and n are steady.  

The outcome in this undertaking are appeared through 

changed tables and various diagrams. 

IV. CONCLUSION 

Based on experimental results this study has led the following 

conclusions: 

1) The Luffa Cylindrica Fiber can successfully be used as 

reinforcing agent to fabricate composite by suitably 

bonding with epoxy resine. 

2) On increasing the fiber content the strength, modulus and 

work of fracture increases and the best combination is 

found with Double layered composite. 

3) The dampness take-up and thickness expanding values 

increments with increment in fiber stacking. The two 

qualities are seen as higher in saline condition than in 

distil water situations. Anyway these qualities are 

extensively diminished with substance medicines of the 

fiber. 

4) Under all environment conditions, the moisture diffusion 

process of both treated and untreated Luffa Cylindrica 

fiber composite are found to follow the Fick’s law. 

5) Fiber breakages are found to be the predominant mode 

of failure as ascertained from the morphology of the 

treated fiber composite. 
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