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Abstract - Over the last century, polymers have emerged as one of the most indispensible components used in everyday life, 
epoxy or poly-epoxide being one such example. Until recently, carbon fiber materials have been the preferred choice for 
reinforcement of epoxy to improve its strength. However, fiber materials are emerging as suitable alternatives to synthetic 
materials for reinforcing polymers such as epoxy due to their environment friendliness, high abundance, renewability, and 
cost effectiveness. Several research efforts have been put to study the effectiveness of carbon fiber based materials on the 
mechanical behavior of epoxy composites, focusing mainly on fibers and their weight percent’s within the composites. The 
work presented in this project work is concerned with the experimental investigation of bending properties of carbon fiber 
reinforced epoxy composites. In this, Carbon fiber reinforced epoxy composites have been prepared and the parameter such 
as flexural strength is determined. It is observed that, the maximum flexural strength is obtained for the composite fiber 
oriented at 45 degree and minimum at 90 degree. Further, the fiber with 45 degree orientation is suitable for flexural load. 
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I. INTRODUCTION 
 
Since last 30 years, ceramics and composite materials 
have been emerging materials and now most 
commonly used materials replacing the metals in 
many number of fields. Composites are used in 
engineering applications, advanced fibre reinforced 
material with high stiffness and higher in strength 
such as carbon/epoxy, graphite/epoxy and 
kevler/epoxy are now widely used in aerospace 
industries and material transportation purpose. 
Usually, Composites are used in place of metals 
because they are stronger and also lighter. Most 
composites are consisting of fibers of one material 
tightly bonded with another material called a matrix. 
The matrices bind up fibers together like an adhesive 
and makes them more efficient to resistant an external 
damage, whereas the fibre makes the matrix stiffer 
and stronger also help it to resist cracks and fractures. 
The purpose of the present project work is to prepare 
the carbon fiber reinforced epoxy composites (fig. 1) 
and investigate the properties of carbon fiber 
reinforced epoxy composites. 

 
Fig. 1: Carbon fiber reinforced epoxy composites 

The CC (carbon- carbon) fiber reinforced composite 
materials are excellent for use in nuclear reactors, due 
to its brilliant thermal and mechanical characters. By 
Raman spectroscopy, the C/C composite samples 

have been irradiated by neutrons with varying 
fluencies at 40°C. The stored energy is very less 
about as compared to irradiated graphite [4].  The 
hybrid composite materials such as carbon and glass 
fibers reinforced epoxy, provide the expected tensile 
properties in a considerable extent. The tensile 
properties were enhanced as the fibers reinforcement 
content increase [5].  
The determination of the damages caused by the low 
velocities with the use of the experimentation and the 
FE Method. The commercial transient FE package is 
used to model the effect of slug impact and circular 
notch induced damage in carbon/epoxy composite 
material. The displacement values were influenced by 
circular notch [6]. 
The change in properties like tensile strength and 
hardness are investigated by varying the percentage 
of carbon by 30%, 35%and 45% in the carbon epoxy 
composite [7].  
 
II. MATERIALS AND METHODS 
 
The composites are consisting of fibers of one 
material tightly bonded with another material called a 
matrix. The epoxy resin (LY-556) is used as 
adhesives and the carbon fibers are suspended in the 
epoxy resin. In addition to these the Hardener (HV- 
953) is used as an agent for better curing.  
The steps involved in the methodology of the present 
work are as given below: 
 2.1. Preparation of mould box. 
A wooden mould is made up for casting the 
composite. Firstly, one can take square wooden 
plywood and kept a thin glass sheet on the upper 
surface of the board and fix the wooden bits of 2mm 
thickness on the glass sheet with the help of adhesive 
and then place a set of carbon fiber linearly 0.4mm 
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apart. Clamp these fibers with 4mm wooden bits and 
again place a set of carbon fibers with different 
alignments 4mm apart. Finally, clamp it with 2mm 
wooden bit, tight it with nut and bolts. Then make the 
cavity of 128mmX32mmX8mm as per ASTM D6272 
standard which is shown in the figure 2. 
 

 
Fig. 2 flexural test specimens ASTM D6272 

(dimension128mmx32mmx8mm) 
 
Now the mold is ready for further processes which 
are shown in the figure 3. 

 

 

 

 
Fig. 3: Molds with fibre orientation (from CW 45,0,90 degrees, 

respectively). 
 

2.2. Preparation of solution. 
In solution preparation, Firstly, Taking the solution of 
epoxy resin with the hardener ratio of 100:10 on 
digital weighing machine and then mix it by stirring 
the solution with a glass rod for 20 minutes, so that it 
makes a complete solution without any air bubbles in 
it. Now the solution is ready to pour into the mold 
cavity. Fig. 4(a, b) shows preparation of solution. 

 

 
Fig. 4(a) Weighing of solution 

 

 
4(b) Mixing of solution 

 
2.3. Preparation of specimens. 
The different alignment of carbon fiber (i.e. Linear, 
crisscross and one at inclination of 45 degree), is 
tightened in the mould box and mixed with the matrix 
material consisting of epoxy resin and hardener ratio 
of 100:10. After making the solution it is then poured 
into the wooden mould cavity. During pouring care 
has to be taken to avoid formation of air bubbles and 
mixture is kept for curing at room temperature for 72 
hours. After curing the laminate is cut into required 
size. Fig.4 shows different steps in composite 
preparation. 

 

 
(a)                        (b)                              (c) 

Fig. 4.(a) Pouring solution.(b)Trapping air bubble (c) Curing 
for 72 hrs. 

 
III. ANALYTICAL CALCULATION 
 
The flexural stress in a three point bending test is 
found out by using equation is as given  
 

흈풇 = ퟑ푷푳 ∕ ퟐ풃풅ퟐ 
Where 
 σf = stress in the outer fibers at midpoint, 
 MPa (psi), 
 P = load at a given point on the load-
 deflection curve, N, 
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 L = support span, mm (in.), 
 b = width of beam tested, mm (in.), and 
 d = depth of beam tested, mm (in.)                            
 
Ultimate load for 0° alignment=5.34×103 

 

휎 = 3푃퐿 ∕ 2푏푑  
 

3 × 5.34 × 10 × 128
2 × 32 × 8  

 

=500.625 MPa 
 

Ultimate load for 45° alignment = 5.66×103 
 

= × . × ×
× ×

 
 

= 530.625 MPa. 
 
Ultimate load for 90° alignment = 3.72× 103 N 

 
IV. RESULTS AND DISCUSSION 
 
Results & discussion of present project work highlights the testing for flexural strength of composites.  
 
4.1. Testing for Flexural strength of composites 
 
Flexural test has been done using three point bending method. The composite samples are tested at a cross head 
speed of 1 mm per minute, at a temperature 22°C and humidity 50%. Universal Testing Machine (UTM) has 
been used to carry out the flexural test. 
In every case samples are tested and strength values are recorded. the specimens after the flexural test are also 
given in Fig. 5.  
 

 
Fig. 5 specimens after flexural test 

 
4.2. Effect of loading on carbon fiber reinforced epoxy composite for 00 alignment 

 
Fig.  6 Composite specimen at 0 degree of fibre alignment 
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The effect of loading on carbon fiber reinforced epoxy composite for zero degree alignment is shown in Fig. 6.  
 
4.3. Effect of loading on carbon fiber reinforced epoxy composite for 450 alignment 
The effect of loading on carbon fiber reinforced epoxy composite for 45 degree alignment is shown in Fig. 7.  
 
 

 
Fig. 7 Composite specimen at 45 degree of fibre alignment 

 
4.4. Effect of loading on carbon fiber reinforced epoxy composite for 900 alignment 
 

 
Fig. 8 Composite specimen at 90 degree of fibre alignment 

 
The effect of loading on carbon fiber reinforced epoxy composite for 90 degree alignment is shown in Fig. 8.  
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CONCLUSIONS 
 
The work presented in this project is concerned with 
the experimental investigation of bending properties 
of carbon fiber reinforced epoxy composites. The 
following conclusions drawn from the present work 
are as given below: 

 Carbon fiber reinforced epoxy composites 
have been prepared. 

 The parameter such as flexural strength is 
determined. It is observed that, the 
maximum flexural strength is obtained for 
the composite fiber oriented at 45 degree 
and minimum at 90 degree. 

 The fiber with 45 degree orientation is 
suitable for flexural load. 
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