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Abstract: - Now a day’s composites are playing a 
dominant role in many industrial applications. Major 
OMEs such as Airbus and Boeing have shown the 
potential for large-scale composite application in 
aviation, and NASA is continually looking to composite 
manufacturers for innovative space solutions for rocket 
and other spacecraft. In this point of view, the objective 
of our present work is to analyze the effect of hybrid 
fibers (glass fiber and jute fiber) on mechanical behavior 
of epoxy resin based composite. Different types of 
composites are fabricated by using hand layup method 
with 35wt%jute&15wt%glassfiber, 
25wt%jute&25wt%glassfiber, 15wt% jute&35wt%glass 
fiber, 28wt% jute&12wt%glass fiber, 20wt% 
jute&20wt%glass fiber, 12wt% jute&28wt%glass fiber, 
21wt% jute&9wt%glass fiber, 15wt% jute&15wt%glass 
fiber, 21wt% jute&9wt%glass fiber. Tensile and bending 
tests conducted.  The results of the study show that the 
presence of hybrid composites has a significant effect on 
the mechanical behavior of composites. The maximum 
loading of jute/glass fiber reinforced composites for 
tensile test was obtained at 20w%jute&20wt%glass 
fiber, where the maximum tensile strength obtained. The 
maximum loading of jute/glass fiber reinforced 
composites for bending test was obtained at 
28w%jute&12wt%glass fiber, where the maximum 
flexural strength obtained. 

Key words:-glass fiber, jute, OME (original 
equipment manufacturer), epoxy etc. 

1. Introduction 

Composite:-A composite material is a material 
fabricated of two or more materials that are combined in 
a way that allows the materials to stay distinct and 
identifiable. Most of composite materials have concrete, 
fiberglass, mud bricks, and natural composites such as 
animal fibers and wood. Composites are divided into two 
groups depending on a) Matrix Material b) Reinforcing 
Material. 

Glass fiber: - Glass fiber has approximately similar 
mechanical properties to other fibers for instance 
polymers and carbon fiber. Though not as rigid as carbon 
fiber, it is much cheaper and significantly less brittle 
when used in composites. Therefore Glass fibers are 
used as a reinforcing material for 

many polymer composites; to form a strong and 
moderately lightweight fiber-reinforced 
polymer (FRP) composite material called glass-
reinforced plastic (GRP), also popularly known as 
"fiberglass". Glass reinforced composites not only limited 
to weight sensitive aerospace industry but also in 
automobiles, marine, railways, sport goods etc. This is 
ascribed to high specific strength and specific stiffness of 
the glass fiber reinforced composites. 

Jute fiber: - Jute is one of the most affordable natural 
fibers, and second only to cotton in the amount produced 
and variety of uses. Jute fibers are composed primarily of 
the plant materials cellulose and lignin. Jute fiber is 
100% bio-degradable and recyclable and thus 
environmentally friendly. Jute has low pesticide and 
fertilizer needs. 

Epoxy: -   In general, epoxies are known for their 
excellent adhesion, chemical and heat resistance, good-
to-excellent mechanical properties and very 
good electrical insulating properties. Epoxy resins are 
low molecular weight pre-polymers or higher molecular 
weight polymers which normally contain at least two 
epoxide groups. 

Hybrid composite:-Hybrid composites are more 
sophisticated composites as compared to conventional 
FRP composites. Hybrid composites may have more than 
one reinforcing phase and a single matrix phase or single 
reinforcing phase with multiple matrix phases or 
multiple reinforcing and multiple matrix phases. They 
have enhanced flexibility than other fiber reinforced 
composites. Generally it holds a high modulus fiber with 
low modulus fiber. The high-modulus fiber supply the 
stiffness and load bearing qualities, whereas the low-
modulus fiber formulate the composite more damage 
tolerant and maintain the material cost low.  

2. Materials and Fabrication: 

2.1 Materials:- 

1. Jute fiber 

2. Glass fiber 

3. Epoxy resin 

4. Hardener 

https://en.wikipedia.org/wiki/Polymer
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2.2 Fabrication:-The composites are fabricated by 
conventional hand layup method. The jute fiber and the 
glass fibers are taken as reinforcement and epoxy is used 
as matrix material. Glass fibers are obtained from Go 
Green products Ltd. The epoxy resin and the hardener 
are also obtained from Go Green products Limited. The 
low temperature epoxy resin and hardener are mixed in 
a ratio of 2:1 by weight percentage respectively. 
Composites of different compositions with three 
different fiber loading (30wt%, 40wt% and 50wt %) are 
made. Figure 2.1a and b shows jute fiber and glass fiber 
respectively. Similarly, Figure 2.2 shows jute/glass fiber 
reinforced epoxy hybrid composite. Each component is 
cured under a load of 40kgs for 24hours. 

 

2.1(A)   jute fiber 

 

2.1(b) glass fiber 

 

 

 

 2.3 Testing:- 

2.3.1 Tensile test:- 

The most fundamental mechanical test that can be 
carrying out on a material is the tensile test. A given test 
sample is laden in tension when it experiences opposing 
forces acting upon opposite faces both located on the 
same axis that attempt to pull the specimen apart. These 
tests are so simple to setup and complete and divulge 
various characteristics of the material which is tested. 
The tensile specimens are prepared according to the 
ASTM D 638 M standards.  

 

 

2.2) Tensile specimens 

S.NO     
composite 

Tensile 
strength 

Tensile 
modulus 

                  
Fiber 
percentage 

1 C1 72.67 302.8 15%J 35%G 

2 C2 83.7 326.92 25%J 25%G 

3 C3 92.87 363.311 35%J 15%G 

4 C4 72.61 370.40 12%J 28%G 

5 C5 111 490.84 20%J 20%G 

6 C6 107.56 433.8 28%J 12%G 

7 C7 94 456.31 9%J 21%G 

8 C8 70 398.13 15%J 15%G 

9 C9 88.15 489.13 21%J 9%G 
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2.3) Bending specimens 

2.3.2 Flexural test:- 

                 Flexure tests are usually performed to evaluate 
the flexural modulus or flexural strength of a material. It 
is more affordable than a tensile test and the results are 
somewhat different. The material is laid vertically with 
supports and load support is placed at middle of the 
specimen and then a force is applied to specimen until 
the sample fails. The maximum force recorded is the 
flexural strength of that particular sample. The flexural 
test samples are prepared according to the ASTM D 790 
M standards.  

                 The flexure test does not measure fundamental 
material properties as compression test or tension test.  

When a specimen undergoes flexural loading then the 
three fundamental stresses are present: compressive, 
tensile and shear and so the flexural properties of a 
specimen are the result of the combined effect of all 
three stresses. 

3. Results and Discussions 

3.1 Results: 

3.1.1 Tensile test results: 

Effect of Fiber Loading on Tensile Strengths of 
Composites: 

The tensile strength and tensile modulus of the 
composites that are under influence of fiber loading is 
shown in Figure 3.1 and 3.2 respectively. Therefore from 
the Figure 3.1 the tensile strength of the composites with 
60%matrix and 40% fiber is higher than other two 
compositions. The maximum tensile strength is observed 
for composite with 40 wt% fiber loading. 

 

Figure (3.1) Effect of fiber loading on tensile strength of 
composites 

 

Figure (3.2) Effect of fiber loading on tensile modulus of 
composites 

3.1.2 Flexural test results: 

Effect of Fiber Loading on flexural strength of 
Composites 

S.NO composite Flexural 
strength 

Fiber percentage 

1 C1 438.34 15%J 35%G 

2 C2 280 25%J 25%G 

Fiber loading 

FIBER LOADING 
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3 C3 515 35%J 15%G 

4 C4 330 12%J 28%G 

5 C5 663.37 20%J 20%G 

6 C6 691.17 28%J 12%G 

7 C7 51.67 9%J 21%G 

8 C8 478.34 15%J 15%G 

9 C9 546.67 21%J 9%G 

 

 

Figure (3.3) Effect of fiber loading on flexural strength 
of composites 

3.2 Conclusions: 

The experimental study on the influence of fiber loading 
on mechanical behavior of jute/glass fiber reinforced 
epoxy based hybrid composites leads to the following 
conclusions. 

 The effect of reinforcement of Jute fiber and 
glass fiber into epoxy resin matrix is 
investigated on the basis on the fiber loading.  

 From the experimental results it is confirmed 
the fact that Jute fiber and glass fiber can  used 
as filler as it improved the mechanical 
properties of the composite when compare to 
epoxy resin.  

 Fabrications of new epoxy based hybrid 
composite reinforced with jute and glass fiber 
have been done successfully. The present 
research exposed that fiber loading appreciably 

influences the different properties of 
composites. The maximum Tensile strength, 
flexural strengths for composites are obtained 
at 40 wt% fiber loading especially tensile 
strength at 20%jute&20%glass fiber and 
flexural strength at 28%jute&12%glass fiber.  

 It can be concluded from the graphs that the 
hybrid composites have better properties than 
single fiber composites.  

Though the composites have some pros and cons, the 
combination of the useful properties of two different 
materials, quicker processing time, lower manufacturing 
cost, etc., make them as an adaptable material in the field 
of engineering and technology. Hence with this 
conclusion, it is sure that the technology shows 
composite is the most hunted material in the modern 
trend. 
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