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Abstract: Composite materials have successfully substituted the traditional materials in several light weight and 

high strength applications. The recognition of the potential weight savings that can be achieved by using the 

advanced composites, which in turn means reduced cost and greater efficiency, was responsible for this growth in 

the technology of reinforcements, matrices and fabrication of composites. Composite materials are emerging chiefly 

in response to unprecedented demands from technology due to rapidly advancing activities in aircrafts, aerospace 

and automotive industries. Common fiber reinforced composites are composed of fibers and a matrix. Fibers are the 

reinforcement and the main source of strength while matrix glues all the fibers together in shape and transfers 

stresses between the reinforcing fibers. Natural fibers have recently attracted the attention of scientists and 

technologists because of the advantages that these fibers provide over conventional reinforcement materials, and the 

development of bio fiber composites has been a subject of interest for the past few years. During the last few years, a 

series of works have been done to replace the conventional synthetic fiber with natural fiber composites For instant, 

hemp, sisal, jute, cotton, flax and broom are the most commonly fibers used to reinforce polymers like polyolefin , 

polystyrene , and epoxy resins .The mechanical responses in Fiber Reinforced composite (FRC) play a critical role in 

their performance, accurate thermal behavior measurements of FRC are essential. 

 

INTRODUCTION 

Composites are combinations of two materials in which one of the materials called the reinforcing phase is in the form of 

fiber sheets or particles and are embedded in the other material called the matrix phase. The advantage of composite 

materials over conventional materials stem largely from their higher specific strength, stiffness and fatigue characteristics 

,which enables structural designs to be more versatile. Natural fibers have recently attracted the attention of scientists and 

technologists because of the advantages that these fibers provide over conventional reinforcement materials, and the 

development of bio fiber composites has been a subject of interest for the past few years. These bio fibers have low-cost 

with low density and high specific properties. These are biodegradable and nonabrasive, unlike other reinforcing fibers.the 

key issues in development of bio reinforced composites are 

 

 Thermal stability of the fibers, 

 Surface adhesion characteristics of the fibers, and 

 Dispersion of the fibers in the case of thermoplastic composites. 

 

MECHANICAL PROPERTIES OF COMPOSITES 

 

Tensile Strength and Modulus  

 

For the mechanical property to be describing the material we use simple mechanical formula to arrive at useful result for 

their suitability in application purpose. So one of the properties is deformation where the material obeys Hook’s law, which 

can be said that the deformation is proportional to the applied force. For us to really specify the property we have to define 

the quantity stress and strain and this can be illustrated by the stretching experiment figure 1 where a bar of length L0and 

cross-sectional area A is stretched by a distance ΔL by an applied force F. 
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Figure 1: Illustration of Tensile Unidirectional Loading 

 

Modulus of Elasticity 

 

Since we say the material obeys Hook’s law the stress and strain are related by the equation: 

 

Stress = constant * Strain 

 

Where the constant of the equation is known as the modulus of elasticity represented by: 

 

E = 
σ

ε
 

 

 

FLEXURAL STRENGTH 

 

Three Point Bending Test  

 

This testing is an important part of the characterization of any material, as test results provide relevant information on how 

the material will behave in real terms [33]. This test conducted by using three point bending test. It is specifically for 

composite materials, which are often used in aerospace and automotive industries, also for energy applications, where it is 

important to understand how much you have to bend the material and maintain its strength. The objectives of flexural test 

are to determine the maximum stress. 

 

Mechanical Characteristics of Fiber Composites 

 

The mechanical properties of composites are of great importance. Since these properties affects the behavior of the 

components hence prediction of these values and their effect on geometry is to be known before design. 

 

Mechanical Testing Results: 

 

Mechanical properties like tensile strength (TS), Flexural strength (FS) are obtained by standard tests. Tensile and flexural 

properties developed by using UTM (Universal Testing machine). The tensile properties of fiber-resin composites is 

obtained as per the ASTM standard test method D 303976 for Tensile Strength [35]. The result obtained in various 

literatures is given below: 

 

 

 

 

 

 

 

 

 

Table 3.1: Properties of Coir Fiber [3,4]  Table 3.2: Properties of Epoxy resin [3,4] 

 

Mechanical Property  Coconut Fiber 

Density  1.2 g/cm
3 

Elongation  30 % 

Tensile Stregth  175-250 MPa 

Youngs Modulus  3.7-4.3 G Pa 

Mechanical Property  Epoxy resins  

Density  1.1 g/cm
3 

Tensile Stregth  150 – 750  MPa 

Youngs Modulus  3.7-50 G Pa 
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Fig 3.5: Tensile modulus of Composite (34)  Fig 3.6: Flexural strength of Composite(34) 

 

 

MODELING OF COMPOSITE 

 

FEM Analysis of Composites: 

 

The finite element simulation was done by finite element analysis package ANSYS . 

 ANSYS software solves for the combined effects of multiple forces, accurately modeling combined behaviors resulting 

from “metaphysics interaction”[40]. 

 

Procedure in modeling ANSYS  

 

There are major and sub important steps in ANSYS model, 

 

1. Preprocessing 

2. Solution stage 

3. Post processing. 

 

Requirement specification: Firstly it is required to give preference for what type analysis you want to do, here we are 

analyzing for beam so given here structural part as Shown in fig. 

 

Preprocessor: Now next step is preprocessor, where the preprocessor menu basically used to inputs the entire requirement 

thing for analysis such as- element type, real constraints, material properties, modeling, meshing, and loads. Element menu 

contains – defined element type and degree of freedom defined where we have to give the element structure type such as 

BEAM, SOLID, SHELL, and the degree of freedom, After the completion of this stage now meshing menu is introduced to 

mesh the problemThe step to follow the mesh is given as- 

 

1. Meshing Attributes  

2. Meshing 

3. Mesh tool 

4. Mesh the volume 

5. Then apply meshing 

 

The next step is to define the boundary condition by the help of define load menu, here in this analysis we defined the 

different boundary condition for different problems.First of all we define the type of analysis in particular physics whether 

Static modal etc.Then the load types are applied on object with respective boundary conditions. 

 

Solution stage: 
Now in this menu solution stage we have to introduce the analysis type means static analysis, harmonic analysis, modal 

analysis etc. After that the next step is to solve the analysis or problems by the help of solve menu.  

 

Post processing: This menu is helpful to find the output of the problems. Such as: 
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1. Result summery 

2. Plot results 

3. List results 

 

RESULTS 

 

This chapter presents the mechanical properties of the Natural fiber reinforced epoxy composites prepared for this present 

investigation. Details of processing of these composites and the tests conducted on them have been described in the 

previous chapter. The results of various characterization tests are reported here. This includes evaluation of strength, 

flexural strength, has been studied and discussed. The interpretation of the results and the comparison among various 

composite samples are also presented. 

 

Mechanical Characteristics of Composites 

 

The characterization of the composites reveals that the fiber length is having significant effect on the mechanical properties 

of composites. The properties of the composites with different fiber lengths under this investigation are presented in Tables 

below. 

 

Tensile Properties of Component 

 

S.No. Fiber Length 

mm 

Tensile 

Modulus - 10% 

VF 

Tensile 

Modulus - 30% 

VF 

Tensile 

Modulus - 50% 

VF 

Tensile 

Modulus - 70% 

VF 

1 5 2.75 4.15 4.54 4.1 

2 7.5 4.67 6.75 7.15 6.28 

3 10 5.64 8.65 9.65 9.54 

4 12.5 6.32 11.6 12 10.65 

5 15 8.97 13.8 15.7 14.38 

6 17.5 10.56 14.2 18 16.65 

7 20 11.75 15.4 22 20.18 

 

Table: Tensile Modulus for various Volume Fraction of Composite 

 

 

Bending Modulus of Fiber Reinforced Composite 

 

S.No. Fiber Volume 

Fraction 

Flexural  

Strength -10 mm  

Flexural 

Strength -20 mm 

Flexural  

Strength -30 mm 

1 10 18.45 22.45 24.67 

2 20 23.59 25.65 29.76 

3 30 26.34 28.57 35.68 

4 40 30.39 34.64 42.87 

 

Table : Bending strength for Variable  Length in (MPa) 
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Fig: Bending strength for 10, 20 &30 mm Length 

 

 

CONCLUSION 
 

This experimental investigation of mechanical behavior of Coconut Fiber reinforced epoxy composites leads to the 

following conclusions: The fiber length has a positive impact on the strength of composites the higher the length the better 

the tensile strength. 

 

 
 

 

The Effect of Fiber length on Tensile strength for Different Volume Fraction. The fiber volume effect has been trend of 

increase values. It has been noticed that, flexural strength, is also greatly influenced by the fiber lengths. 
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