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Abstract— Now-a-days, the natural fibers from renewable 

natural resources offer the potential to act as a reinforcing 

material for polymer composites alternative to the use of 

glass, carbon and other man-made fibers. Among various 

fibers, coir is most widely used natural fiber due to its 

advantages like easy availability, low density, low 

production cost and satisfactory mechanical properties.  The 

objective of the this research paper is to predict the stress 

and thermal analysis of coir/epoxy and industrial ash 

composite laminates using Finite Element Analysis (FEA) 

and also find tensile strength, flexural strength and hardness 

with the Universal Testing Machine (UTM) and Brinell 

hardness tester. The laminate was made by coir fiber, 

industrial ash with epoxy as the binding medium by hand 

lay-up technique, cured at room temperature at the pressure 

of 30 kg/cm2. This research paper presents the results of 

mechanical properties of coir fiber reinforced composites. 

Also, the effect of fiber parameters such as fiber loading on 

mechanical behavior of coir fiber reinforced epoxy 

composites. 
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I. INTRODUCTION 

Now a day’s many researches are made on the natural fiber 

which are easily available in large quantity and are very 

cheap. Among this natural fiber which can be used for 

construction purpose is coconut fiber which can also be 

known with other names as Coir, Cocos nucifera, Arecaceae 

(Palm) .They are available commercially in three forms 

,namely decorticated (mixed fiber),bristle (long 

fiber),mattress(relatively short fiber).They can be taken in 

use according to their requirement and the brown fiber are 

mostly used which are obtained from mature coconut 

.According to the official website of International Year For 

Natural Fiber 2016 the cultivation of coconut tree are around 

14.5 million worldwide which produces 7,00,000 tonnes of 

coconut fiber annually. This coconut fiber can be used in the 

concrete which is very important part of any construction 

.Normally, in convectional reinforced concrete we use steel 

bars which increase the weight as well as the cost of the 

concrete which cannot be easily affordable to all rulers as 

well as urban civilians. 

 

Fig. 1: coconut tree coconut and coconut fibes 

The overall goal for this research is to make more 

and more awareness about the advantages and uses of 

coconut fiber and introducing it as a cheap and easily 

available natural fiber which did not affect the environment. 

II. RESEARCH METHODOLOGY  

By testing the tensile strength, flexural strength and 

hardness of the specimen, the experimental investigation 

was carried out. 

III. MATERIAL 

The fine aggregate was industrial ash with specific gravity 

1.752. The fiber was coconut fiber and epoxy resin and the 

corresponding hardener are supplied by Ciba Geigy India 

Limited. 

IV. COMPOSITE FABRICATION 

The coir fiber is gathered from local sources. Epoxy is taken 

as matrix material. The low temperature curing epoxy and 

the corresponding hardener are blended in a degree of 10:1 

by weight as prescribed. A mold of size 210×210×40 mm3 

is utilized for fabrication of composites. The coir fibers are 

blended with epoxy by the basic mechanical mixing. The 

composites are prepared with three distinctive fiber loading 

and four distinctive fiber loading utilizing hand lay-up 

process. The mixture is put into different molds adjusting to 

the necessities of different testing conditions and 

characterization models. 

Composites Compositions 

EC-1 Epoxy+ coir fiber(10 wt%) 

EC-2 Epoxy+ coir fiber(20 wt%) 

EC-3 Epoxy+ coir fiber(30 wt%) 

EC-4 Epoxy+ coir fiber(40 wt%) 

ECI-1 
Epoxy+ coir fiber(40 wt%)+ Industrial Ash(5 

wt%) 

ECI-2 
Epoxy+ coir fiber(40 wt%)+ Industrial 

Ash(10 wt%) 

ECI-3 
Epoxy+ coir fiber(40 wt%)+ Industrial 

Ash(15 wt%) 

ECI-4 
Epoxy+ coir fiber(40 wt%)+ Industrial 

Ash(20 wt%) 
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Fig. 2: Sample Specimens 

A. Effect of fiber loading on hardness of composites 

Surface hardness of the composites is considered as one of 

the most important factors that govern the structural 

properties of the composites. The test results show that with 

the increase in fiber loading with industrial ash hardness 

(Hv) value of the coir fiber-epoxy composites is improved. 

Which clearly indicates that inclusion of coir fiber in the 

epoxy matrix body results in improved the hardness but after 

mixing industrial ash this improvement is acceraleted. 

B. Effect of fiber loading on tensile strength of composites 

The tensile strength of the composites decreases with 

increase in fiber loading. This is because of poor adhesion 

between fiber and matrix. The maximum tensile strength is 

observed for composite with ECI-1(Epoxy + fiber40 wt% + 

industrial ash5wt%). This is because of MgO present in 

Industrial Ash. According to paper (6) MgO increase tensile 

strength of material up to 0.8-1.2%. After that it decrease its 

value. 

C. Effect of fiber loading on flexural strength of composites 

The flexural strength of the composites decreases with 

increase in fiber loading. This is because of poor adhesion 

between fiber and matrix. The maximum flexural strength is 

observed for composite with ECI-1(Epoxy + fiber40 wt% + 

industrial ash5wt%). This is because of MgO present in 

Industrial Ash. According to paper (52) MgO increase 

flexural strength of material up to 0.8-1.2%. After that it 

decrease its value. Beyond 5% ash content, CaO value 

increases and  it will react with cellulose and start burning 

cellulose layer of coir fiber there by decreasing the value of 

flexural strength. 

 
Fig. 3: Comparison of Hardness, Tensile Strength and 

Flexural Strength 

V. WORK ON ANSYS 

A. Stress Analysis 

 
Fig. 4: Total deformation 

 
Fig. 6: Equivalent elastic strain 

 
Fig. 7: Equivalent stress 

B. Thermal Analysis 

 
Fig. 8: Steady state thermal distribution 

 
Fig. 9: Total heat flux 

 
Fig. 10: Directional heat flux 

Compos Young Bulk Shear Passi Thermal 
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EC-1 1836.5 
1764.2

0 
692.24 

0.326

5 
0.201 

EC-2 1632.8 
1506.8

0 
618.77 

0.319

4 
0.194 

EC-3 1532.4 
1370.9

0 
583.24 

0.313

7 
0.186 

EC-4 1576.6 
1317.8

0 
582.73 

0.307

3 
0.182 

ECI-1 1653.2 
1515.6

0 
624.07 

0.318

2 
0.198 

ECI-2 1562.2 
1278.4

0 
602.64 

0.296

3 
0.189 

ECI-3 1438.1 
1097.5

0 
561.06 

0.281

6 
0.176 

ECI-4 1236.5 902.29 486.20 
0.271

6 
0.171 

In the above discussion with the help of ANSYS 

software we found that Young’s Modulus is decrease with 

increasing percentage weight of coir fiber. But when we mix 

industrial ash with 5wt% its Young’s Modulus increases 

then further decreases. 

VI. CONCLUSION  

Based on the results obtained in this investigation, the 

following conclusions could be drawn. 

1) The optimum sample obtained was 40wt% fiber mix 

with 5wt% of industrial ash (ECI-1) for Tensile 

strength, Flexural strength, Young’s Modulus, Bulk 

Modulus, Shear Modulus and Thermal Conductivity. 

2) But optimum sample obtained was 40wt% fiber mix 

with 20wt% of industrial ash (ECI-4)  for Hardness. 
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