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Abstract— This project deals with characterizing various fiber reinforced composites. The various fiber reinforced 
composites taken for study are Glass fiber reinforced plastic, Glass fiber and aluminium reinforced plastic, Glass fiber and 
banana reinforced plastic and basalt fiber reinforced plastic. The various composites like Glass fiber reinforced plastic, Glass 
fiber and aluminium reinforced plastic, Glass fiber and banana reinforced plastic and basalt fiber reinforced plastic are 
prepared and tested to find it various mechanical property like ultimate tensile strength,   ultimate compression strength and 
the amount of energy absorbed by it during fracture by tensile, compression and impact tests. These properties thus tested 
and found are studied and compared. 
 
Keywords— Glass fiber reinforced plastic, Glass fiber and aluminium reinforced plastic, Glass fiber and banana reinforced 
plastic, basalt fiber reinforced plastic, Hand lay-up method, Compression molding machine, Mechanical characteristics. 
ASTM Standards. 
 
I. INTRODUCTION 
 
Composites materials are combination of two or more 
chemically distinct materials, with a distinct interface 
separating the components, created to obtain 
properties that cannot be achieved by any of the 
components acting alone composites are 
combinations of two materials in which one of the 
materials called the reinforcing phase, is in the form 
of fibres, sheets, or particles, and is embedded in the 
other materials called the matrix phase. The 
reinforcing material and the matrix material can be 
metal, ceramic, or polymer. Typically, reinforcing 
materials are strong with low densities while the 
matrix is usually a ductile, or tough, material. If the 
composite is designed and fabricated correctly, it 
combines the strength of the reinforcement with the 
toughness of the matrix to achieve a combination of 
desirable properties not available in any single 
conventional material. 
 
The constituents of a composite are generally 
arranged so that one or more discontinuous phases are 
embedded in a continuous phase. The discontinuous 
phase is termed the reinforcement and the continuous 
phase is the matrix. An exception to this is rubber 
particles suspended in a rigid rubber matrix, which 
produces a class of materials known as rubber-
modified polymers. In general the reinforcements are 
much stronger and stiffer than the matrix. The 
reinforcement and the matrix together form a distinct 
property which cannot be obtained by the two 
constituents independently. 
 
The physical and mechanical properties of 
composites are dependent on the properties, geometry 
and concentration of the constituents. Increasing the 
volume content of reinforcements can increase the 
strength and stiffness of a composite to a point. If the 
volume content of reinforcements is too high there 
will not be enough matrix to keep them separate, and 

they can become tangled. Similarly the geometry of 
individual reinforcements and their arrangement 
within the matrix can affect the performance of a 
composite. Now a days the need for improving the 
various available materials are arising. The demand 
for newer, better, stronger and lighter composite is 
rapidly increasing. The aviation industry, automobile 
industry, civil industry and various other industries 
are working hard in discovering and inventing newer 
materials which can be withstand more load and at 
the same time it should be very light and economic to 
produce. This study deals with characterizing various 
fiber reinforced plastics like glass fiber reinforced 
plastic, glass fiber and aluminium reinforced plastic, 
glass fiber and banana reinforced plastic and basalt 
fiber reinforced plastic by determining the 
mechanical properties such as tensile strength, 
compression strength and impact strength. These 
properties are studied and compared. 

 
II. DETAILS EXPERIMENTAL  
 
2.1. Materials and Procedures 
The composite laminates are prepared using Hand lay 
– up method and then cured in the atmospheric 
condition for 4 hours. Then the cured laminate is 
compressed in the Compression molding machine. 
Then the composite laminates are cut as per required 
dimensions and then tested. The steps involved in the 
Hand lay – up method for preparation are briefed 
below the unidirectional glass fibers are cut into 
300mm × 300mm in 0° ply.0° plies are weighed in 
the Electronic weighing machine (5 layers). The table 
on which the laminate is going to be prepared is 
cleaned and a layer of wax is applied over it for easy 
removal of the laminate once the curing is over. Over 
the layer of wax, a Teflon sheet is placed to the size 
little larger than the ply size and wax is applied over 
the Teflon sheet also. Epoxy resin (LY556) is taken 
in a small container as 50% the overall weight of the 
five plies and hardener (HY951) is taken as 10% of 
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the resin weight. Now the resin and hardener is stirred 
well and using a brush resin is applied over the wax 
coated Teflon sheet. The resin need to be applied 
gently and evenly in all the regions over the Teflon 
sheet so that the chances of void formation are ruled 
out. The 0° ply is taken and placed over the region 
where resin is applied and using a roller the fiber 
layer is rolled evenly. Similarly all the five layers are 
done by repeating the above steps. Over the final ply, 
again the resin is applied. Then a Teflon sheet coated 
with wax is taken and placed over the final ply. The 
laminate is allowed to cure in atmospheric condition 
for next 24 hours. Similarly to prepare glass fiber and 
aliminium reinforced plastic, the unidirectional glass 
fibers are cut into 300mm × 300mm in 0° ply. The 
aluminium sheets are cut into 250mm x 250mm. The 
notches of diameter 10mm are put throughout the 
aluminium sheets evenly. The GFRP and Aluminium 
plies are weighed in the Electronic weighing 
machine. The table on which the laminate is going to 
be prepared is cleaned and a layer of wax is applied 
over it for easy removal of the laminate once the 
curing is over. Over the layer of wax, a Teflon sheet 
is placed to the size little larger than the ply size and 
wax is applied over the Teflon sheet also. Epoxy resin 
(LY556) is taken in a small container as 50% the 
overall weight of the five plies and hardener (HY951) 
is taken as 10% of the resin weight. Now the resin 
and hardener is stirred well and using a brush resin is 
applied over the wax coated Teflon sheet. The resin 
need to be applied gently and evenly in all the regions 
over theTeflon sheet so that the chances of void 
formation are ruled out. The 0° ply is taken and 
placed over the region where resin is applied and 
using a roller the fiber layer is rolled evenly. The 
aluminium ply with notches is taken and placed over 
the 0° Gfrp ply on which resin is applied and using a 
roller the aluminium layer is rolled evenly. The 0° ply 
is taken and placed over the aluminium ply on which 
the resin is applied and using a roller the fibre layer is 
rolled evenly. The aluminium ply with notches is 
taken and placed over the 0° Gfrp ply on which the 
resin is applied and using a roller the aluminium layer 
is rolled evenly. The 0° ply is taken and placed over 
thealuminium ply on which the resin is applied and 
using a roller the fibre layer is rolled evenly. Over the 
final Gfrp ply, again the resin is applied.Then a 
Teflon sheet coated with wax is taken and placed 
over the final ply. The laminate is allowed to cure in 
atmospheric condition for next 24 hours. Similarly to 
prepare glass fiber and banana reinforced plastic,The 
unidirectional glass fibers are cut into 300mm × 
300mm in 0° ply. The banana fibers are cut into a 
length of 300mm.The GFRP plies and banana fiber 
are weighed in the Electronic weighing machine. The 
table on which the laminate is going to be prepared is 
cleaned and a layer of wax is applied over it for easy 
removal of the laminate once the curing is over. Over 
the layer of wax, a Teflon sheet is placed to the size 
little larger than the ply size and wax is applied over 

the Teflon sheet also. Epoxy resin (LY556) is taken 
in a small container as 50% the overall weight of the 
five plies and hardener (HY951) is taken as 10% of 
the resin weight. Now the resin and hardener is stirred 
well and using a brush resin is applied over the wax 
coated Teflon sheet. The resin need to be applied 
gently and evenly in all the regions over the Teflon 
sheet so that the chances of void formation are ruled 
out. The 0° ply is taken and placed over the region 
where resin is applied and using a roller the fiber 
layer is rolled evenly. The banana fiber is taken and 
placed over the 0° Gfrp ply in such a way that they 
are parallel to the fiber direction of the glass fiber on 
which resin is applied and using a roller the 
aluminium layer is rolled evenly. The Gfrp ply is 
taken and placed over the banana fiber on which the 
resin is applied and using a roller the fiber layer is 
rolled evenly. The banana fiber is taken and placed 
over the 0° Gfrp ply in such a way that they are 
parallel to the fiber direction of the glass fiber on 
which resin is applied and using a roller the 
aluminium layer is rolled evenly. The 0° ply is taken 
and placed over the banana fibre on which the resin is 
applied and using a roller the fiber layer is rolled 
evenly. Over the final Gfrp ply, again the resin is 
applied. Then a Teflon sheet coated with wax is taken 
and placed over the final ply. The laminate is allowed 
to cure in atmospheric condition for next 24 hours. 
Similarly to prepare basalt fiber,the unidirectional 
basalt fibers are cut into 300mm × 300mm in 0° ply. 
0° plies are weighed in the Electronic weighing 
machine (11 layers). The table on which the laminate 
is going to be prepared is cleaned and a layer of wax 
is applied over it for easy removal of the laminate 
once the curing is over. Over the layer of wax, a 
Teflon sheet is placed to the size little larger than the 
ply size and wax is applied over the Teflon sheet also. 
Epoxy resin (LY556) is taken in a small container as 
50% the overall weight of the five plies and hardener 
(HY951) is taken as 10% of the resin weight. Now 
the resin and hardener is stirred well and using a 
brush resin is applied over the wax coated Teflon 
sheet. The resin need to be applied gently and evenly 
in all the regions over the Teflon sheet so that the 
chances of void formation are ruled out. The 0° basalt 
ply is taken and placed over the region where resin is 
applied and using a roller the fiber layer is rolled 
evenly. Similarly all the eleven layers are done by 
repeating the above steps. Over the final ply, again 
the resin is applied. Then a Teflon sheet coated with 
wax is taken and placed over the final ply. The 
laminate is allowed to cure in atmospheric condition 
for next 24 hours. The composite plate thus prepared 
are cut into test specimen as per ASTM standard. 
These specimens are taken and tested in universal 
testing machine for determining the tensile and 
compression strength of the composites. To find the 
impact strength a charpy impact testing machine is 
used. Two specimens are tested and the values are 
averaged. 
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III. RESULTS AND DISCUSSION 
 
3.1 Tensile test result for glass fibre reinforced 
polymer 
The tensile tests of the glass fibre reinforced polymer 
is conducted in the universal testing machine. Two 
specimens are tested and the average of both the 
specimen is taken as the actual tensile strength value. 
The stress-strain curve for the same are plotted and 
the ultimate tensile strength is determined and 
tabulated below 
 

 
Graph 3.1 Stress Strain graph for Glass fibre reinforced 

polymer sample 1 
 

 
Graph 3.2 Stress Strain graph for Glass fibre reinforced 

polymer sample 2 
 

 
Graph 3.3 Stress Strain graph for Glass fibre and aluminium 

reinforced polymer sample 1 
 

 
Graph 3.4 Stress Strain graph for Glass fibre and aluminium 

reinforced polymer sample 2 

 
Graph 3.5 Stress Strain graph for Glass fibre and banana 

reinforced polymer sample 1 
 

 
Graph 3.6 Stress Strain graph for Glass fibre and banana 

reinforced polymer sample 2 
 

 
Graph 3.7 Stress Strain graph for basalt fibre reinforced 

polymer sample 1 
 

 
Graph 3.8 Stress Strain graph for Basalt fibre 
reinforced polymer sample 2 
 

Table 3.1 Ultimate tensile strength 
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3.2 Compression test result for glass fibre reinforced 
polymer 
The compression tests of the different composites 
conducted in the universal testing machine. Two 
specimens are tested and the average of both the 
specimen is taken as the actual compression strength 
value. The stress-strain curve for the same are plotted. 
 

 
Graph 3.9 Stress Strain graph for Glass fibre reinforced 

polymer sample 1 
 

 
Graph 3.10 Stress Strain graph for Glass fibre reinforced 

polymer sample2 
 

 
Graph 3.11 Stress strain graph for Glass fibre and aluminium 

reinforced polymer sample 1 
 

 
Graph 3.12 Stress strain graph for Glass fibre and aluminium 

reinforced polymer sample 2 

 
Graph 3.13 Stress Strain graph for Glass fibre and banana 

reinforced polymer sample 1 
 

 
Graph 3.14 Stress Strain graph for Glass fiber and banana 

reinforced polymer sample 2 
 

 
Graph 3.15 Stress Strain graph for Basalt fiber reinforced 

polymer sample 1 
 

 
Graph 3.16 Stress Strain graph for basalt fibre reinforced 

polymer sample 2 
 

Table 3.2 Ultimate compression strength 
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3.3 Impact test result 
The charpy impact test results of various specimen 
taken for study are conducted and the maximum 
energy absorbed for various specimens are found. 
 

Table 3.3 Impact test values 

 
 
CONCLUSIONS 
 
The various mechanical properties such as tensile 
strength, compression strength and impact strength 
have been deduced for the composite namely glass 
fiber reinforced polymer, glass fiber and aluminium 
reinforced polymer, glass fiber and banana reinforced 
polymer and basalt fiber reinforced polymer. The 
various mechanical properties are tabulated and 
compared. 
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