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Abstract: 

An attempt has been made to find new uses for natural fibres – one renewable resource which is otherwise under- utilized. The 

structure and properties of the fibres, and the fabrication and physical and mechanical properties of their polyester-based composites 

are described. Here the both jute fibre and glass fibres were combined as a hybrid composites material to get both the proper ties of 

them and to analyse the results. The performance of these composites is evaluated after exposure  to indoor and outdoor weathering by 

both destructive and non destructive testing methods. The preparation of various consumer articles such as a voltage stabilizer cover, 

mirror casing, a projector cover and roofing are also reported. This study demonstra tes the potential of natural fibres for non –

conventional applications and points out some of their limitations. 

 

I. INTRODUCTION 

 

1.1 COMPOS ITE 

 The composite materials could be termed as those materials 

which are synthesized by two or more materials having diverse 

properties. By and large, composites materials have strong load 

arraying reinforcing material imbedded in weaker latt ice 

materials. The primary constituent of composites have a nonstop 

stage which is the significant a piece of the composite is called 

matrix. Matrix are by and large more ductile and less hard and 

these are generally either inorganic or natural. Optional 

constituent of composites have ductile called reinforcement and 

they are implanted in the matrix. The constituents of composite 

materials have their property however when they are 

consolidated together, they give a blend of properties that a 

singular can't have the capacity to give. Generally, composite 

materials are arranged on the basis of matrix materials as:  

 

 1. Ceramic Matrix Composites 

 2. Polymer Matrix Composites 

 3. Metal Matrix composites  

 

1.1.1 POLYMER MATRIX COMPOSITES  

 Among these all types of composites, polymer matrix composite 

is most commonly used composites, because of its advantages 

such as high strength, low cost, simple manufacturing principle. 

The requirement of polymer material in this modern dynamic 

world is increasing day by day because it has wide range of 

advantages over traditional material in terms of high strength to 

weight ratio, cost, high toughness, high tensile strength and high 

creep resistance at increases in temperatures. Polymer matrix 

composites have three types of polymer which have been used as 

matrix. These are thermoplastics, thermosetting and elastomer 

polymer. Thermoplastic polymer is that polymer which are over 

and again diminished and transformed by heating. Polymer 

matrix composites are recognized to be a more conspicuous class 

of composites when contrasted with artistic or metal lattice 

composites once in business requisitions. It includes a matrix 

from thermoplastic (polystyrene, nylon) or thermosetting 

plastics(epoxy, unsaturated polyester) or and inserted steel, glass 

fibre, carbon fibre or Kevlar strands.   

 

 
Figure.1. Different types of composites. 

 

1.2 NATURAL FIBRE 

He attraction in utilizing natural fib re, for example, distinctive 

wood fibre and plant fibre as support in plastics has expanded 

drastically throughout last few years. Concerning the ecological 

view points if natural fibres might be utilized rather than glass 

fibres as fortification in some structural provisions it might be 

extremely intriguing. 

 

1.2.1   PLANT FIBRES  

Plant fibres are usually consists of cellulose: examples cotton, 

jute, bamboo, flax, ramie, hemp, coir and sisal. Cellu lose fibres 

are used in various applications. The category of these fibres is 

as following: Seed fib res are those which obtain from the s eed 

e.g.  Kapok and cotton. These fibres having superior tensile 

properties than the other fibres. Because of these reason these 

fibres are used in many applicat ions such as packaging, paper 

and fabric. Fruit fibres are the fibres generally are obtain from 
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the fruit of the plant, e.g. banana fibre and coconut fibre. 

Similarly, stalk fibre are the fibres which are obtain from the 

stalks (rice straws, bamboo, wheat and barley). Leaf fibres are 

the fibres those are obtain from the leaves (agave and sisal).  

 

1.2.2  JUTE FIBRE 

 Jute   fibre has some unique   physical properties like high 

tenacity, bulkiness, sound & heat insulation property, low 

thermal conductivity, antistatic property etc. Due to these 

qualities, jute fibre is more suited for the manufacture of 

technical textiles. 

 

 
Figure.2. Non woven jute fibre. 

    

1.4    EPOXY RES IN 

   Epoxy is either any of the basic components or the cured end 

products of epoxy resins , as well as a colloquial name for the   

epoxide functional group. Epoxy resins, also known as poly-

epoxides , are a class reactive pre-polymers and polymers which 

contain epoxide groups. Epoxy resins may be reacted (cross-

linked) either with themselves through catalytic 

homopolymerisation, or with a wide range of co-reactants 

including polyfunctional amines, acids (and acid anhydrides), 

phenols, alcohols and thiols. These co-reactants are often 

referred to as hardeners or curatives, and the cross -linking 

reaction is commonly referred to as curing. Reaction of 

polyepoxides with themselves or with polyfunctional hardeners 

forms a thermosetting polymer, often with high mechanical 

properties, temperature and chemical resistance. Epoxy has a 

wide range of applications, including metal coatings, use in 

electronics / electrical components/LED, high tension electrical 

insulators, paint brushes manufacturing, fibre-reinforced plastic 

materials and structural adhesives. 

 

 

The triamine hardener is shown in red, the resin in black. The 

resin's epoxide g roups have reacted with the hardener and are not 

present anymore. The material is highly cross -linked and 

contains many OH groups, which confer adhesive properties. 
 

1.4.1   CURING OF EPOXY RES IN  

In general, uncured epoxy resins have only poor mechanical, 

chemical and heat resistance properties. However, good 

properties are obtained by reacting the linear epoxy resin with 

suitable curatives to form three-dimensional cross-linked 

thermoset structures. This process is commonly referred to as 

curing or gelation process. Curing of epoxy resins is 

an exothermic reaction and in some cases produces sufficient 

heat to cause thermal degradation if not controlled.  
 

 
Figure.3.8 Epoxy resin and Hardener  

 

1.4.2  THINNER 

         The epoxy curing reaction may be accelerated by adding 

a paint thinner is a solvent used to thin oil-based paints and 

clean up after their use. Commercially, solvents labelled "Paint 

Thinner" are usually mineral spirits having a flash point at about 

40 °C (104 °F), the same as some popular brands of charcoal 

starter. 

 

OBJECT 

The objective is to combine both jute fibre and glass fibres as a 

hybrid composite material to get both the properties of them and 

to analyse whether it gives better results. 

 

II. LITERATURE S URVEY 

 

Khanetal [1] et al on study of “Mechanical Behaviour of Jute 

Fibre  Reinforced  Polypropylene” proposed that the mechanical 

properties of a natural  fibre-polymer  matrix  composite  are  

controlled  mainly   by  the  efficiency  of  the bonding  at  the   

fibre-matrix interfacial boundary. The principal  function  of  the 

interface  is  to  facilitate  the transfer of stress from fib re to 

fibre, across the matrix fibres as reinforcement  to  enhance  the  

mechanical properties of the poly-matrix composites.           

Mukhopadhyay [2] et al “Mechanical Behaviour of Jute Fibre 

Reinforced Polypropylene” proposed  that Natural fibres become 

superior alternatives of synthetic fibres as reinforcements for 

polymeric composites due to their high flexural modulus and 

impact strength. In addition, natural fibers are environmentally 

friendly, biodegradable, abundantly available, renewable with 

low density and cheap. The biodegradability of natural fibres can 

contribute to a healthy ecosystem while their low cost and high 

performance fu lfils the economic benefits of industries.  
 

FABRICATION    OF     COMPOSITES :  

The hybrid laminates of the composites are made using hand lay-

up method using epoxy resin. The fo llowing steps are carried out 

to prepare hybrid composite specimens. 

https://en.wikipedia.org/wiki/Exothermic_reaction
https://en.wikipedia.org/wiki/Solvent
https://en.wikipedia.org/wiki/Oil_paint
https://en.wikipedia.org/wiki/White_spirit
https://en.wikipedia.org/wiki/Flash_point
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6.1   PREPARATION OF EPOXY HARDENER         

MIXTURE 

 

 For each laminate nearly 400g of epoxy hardener mixture is 

taken. Hardener is taken in the ratio of 1:10 (i.e., for every 10 g 

of epoxy 1g of hardener is added). Then the mixture is 

thoroughly mixed for some time and issued for preparing 

laminates. 

 

6.2  FABRICATION PROCEDURE 

 

First of all, a  release gel is sprayed on the mould surface to avoid 

the sticking of epoxy to the surface. Thin plastic sheets are used 

at the top and bottom of the mould plate to get a good surface 

fin ish of the product. Reinforcement in the form of woven mat 

jute fabrics and Glass fibres are cut as per the mould size and 

placed at the surface of mould after perspex sheet. Then epoxy in 

liquid fo rm is mixed thoroughly in suitable proportion with a 

prescribed hardener (curing agent) and poured onto the surface 

of mat already placed in the mould.  

 

 
 

Figure.4.1 Tensile testing of specimen using Universal testing 

machine. 

 

7.2    BEND TES T 
 

A bend test is a method for measuring stiffness and yield 

properties of certain materials. Bending tests for ductility 

provide a simple way to evaluate the quality of materials by their 

ability to resist cracking or other surface irregularities during one 

continuous bend. In certain cases the bending test can determine 

tensile strength. 
 

 
Figure.5.2 Bend testing machine. 

III. RES ULT AND DISCUSS ION  

 

8.1    TENS ILE PROPERTIES  

The tensile test is done by cutting the specimen in the dimension 

(196 x 28.35 x 4.20)     A universal testing machine (UTM) is 

used for testing with a maximum load rating of 10KN.The load 

is applied until the specimen breaks and the ultimate tensile load 

is recorded as 8.34 kN and ultimate tensile strength is recorded 

as 70.04 MPa. 

 

IV. CONCLUS ION 

 

 This paper presents the fabrication of hybrid composite 

using jute and E-glass fiber reinforced epoxy composite by hand 

layup method. 

 The incorporation of glass fiber in jute fiber composites 

enhances the mechanical properties and it leads to the increase of 

the utilization of natural fibers in various applications. 
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