
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 06, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1139 

A Feasibility Study of Fabrication of Epoxy Based Glass-Coir Fibre 

Hybrid Composite Laminate and Evaluation of Effect of Moisture on 

Tensile Strength of the Laminate 
Yogesh N. More1 Mangesh Urne2  
1P.G Student 2Associate Professor 

1,2Department of Mechanical Engineering  
1,2DIEMS Engineering College, Aurangabad, Maharashtra, India   

Abstract— Hybrid composites are manufactured by 

combining two or more fibers in a single matrix. Hybrid 

composites can be made from artificial fibers, natural fibers 

and with a combination of both artificial and natural fibers. 

Hybrid composites can help us to achieve a better 

combination of properties than fiber reinforced composites. 

The constituent fibers in a hybrid composite can be altered in 

a number of ways leading to variation in its properties. The 

importance of this review can be attributed to the significant 

aspects of natural fiber based hybrid composites, which are 

found to be predominantly affected by factors, which include 

variation in fiber volume/weight fraction, variation in 

stacking sequence of fiber layers, fiber treatment and 

environmental conditions. Effect of water absorption on 

tensile strength of the laminates and increasing tensile 

strength.    
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I. INTRODUCTION 

Recently, however the natural fibers reinforced composites 

have attracted substantial attention as a potential structural 

material for low cost applications. Hence, the study of their 

fatigue behavior is very important in order to predict their 

behavior under various types of repetitive loading. In 

materials science, a composite laminates is an assembly of 

layers of fibrous composite materials, which can be joined to 

provide required engineering properties, including in plane 

stiffness, bending stiffness, strength and coefficient of 

thermal expansion. Modern day composite materials consist 

of many materials in day to day use and also being used in 

sophisticated applications while composites have already 

proven their worth as weight saving materials the current 

challenge is to make them durable in tough conditions to 

replace other materials and also to make them cost effective 

.This has resulted in development of many new techniques 

currently being used in the industry. Fiber reinforced plastics 

have been widely used for manufacturing aircraft and 

spacecraft structural parts because of their particular 

mechanical and physical properties such as high specific 

strength and high specific stiffness. A hybrid composite 

laminate of synthetic and natural fibers offers a huge potential 

in many applications, but the manufacturing and suitability 

analysis of the composite is a complex process due to the 

complexity of the versatile materials involved and possibility 

of a large number of variation possible. 

Glass and Coir fiber is selected for the hybridization 

due to easily available and low cost and India is one of the 

largest producers of Coir. 

1) Hybrid composites are manufactured by combining two 

or more fibers in a single matrix. 

2) Hybrid composites can be made from artificial fibers, 

natural fibers and with a combination of both artificial 

and natural fibers. Hybrid composites can help us to 

achieve a better combination of properties than fiber 

reinforced composites. 

II. METHODOLOGY 

Basically there are three main stages that were carried out to 

achieve the objectives of study. The first stage was the 

preparation of composite material by combining the glass and 

coir. Then it was continued by performing the tensile test, and 

water absorption test Fabrication of glass and coir fibre 

reinforced polymer based composites. Evaluation of 

mechanical properties such as tensile strength and water 

absorption test. To fabricate hybrid laminate of glass & coir 

woven fibers by hand layup method. To study the tensile 

strength for various stacking sequence. To study the effect of 

water absorption on tensile strength of laminates. 

III. METHODS AND MATERIAL  

Generally material used composites describes the details of 

processing of the composites and the Experimental 

procedures followed for their mechanical characterization 

and following materials as and I have select this fiber 

materials. Coir fiber is one of the natural fibers abundantly 

available in tropical regions, and is extracted from the husk 

of coconut fruit. Not only the physical, chemical and 

mechanical properties of coir fibers and  Glass fiber of grade 

E-Class of Woven mats composed of continuous glass 

filaments in random pattern glass fiber was extracted from the 

mat. In the present investigation have been used in all 

material developed. Glass fibers are the most common of all 

reinforcing fibers for polymeric matrix composites. Epoxy 

resin hardener ,mould release agent are used. 

 
Fig. 1: Coir and Glass fiber 

A. Hand Lay-Up Method 

Hand lay-up moulding is used for the production of parts of 

any dimensions such as technical parts with a surface area. 

But this method is generally limited to the manufacture of 

parts with relatively simple shapes that require only one face 

to have a smooth appearance. It is recommended for small 
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and medium volumes requiring minimal investment in molds 

and equipment.  

The contact molding method consists of applying these 

elements successively onto a mold surface:  

1) A release agent,  

2) A layer of reinforcement (glass and  natural fiber etc.) in 

the form of woven matt glass fiber. 

 
Fig. 2: Hand Lay-Up Method 

Impregnation of the reinforcement is done by hand 

using a roller or a brush. This operation is repeated for each 

layer of reinforcement in order to obtain the desired 

Thickness of the structure. 

B. Stacking sequence of fiber layers: 

Stacking sequence represents the pattern of arrangement of 

the fiber layers in the hybrid composites. The effect of 

variation of the position of the fiber layers on the mechanical 

behaviour of the hybrid composites have been studied by the 

researchers. Inter laminar shear properties of the Coir and 

glass fiber reinforced polyester hybrid composites by varying 

the stacking sequence of the layers. The tensile strength of the 

specimens with the glass fibers at extremities showed higher 

values than the other specimens because the strength and 

stiffness of the glass fibers are superior to the Coir fibers. The 

Tensile strength is more for the specimens with glass layers 

at the extreme ends and the coir layers at the core, because 

the Tensile strength is mainly controlled by the stiffness of 

the extreme plies. The hybrid composites with glass fibers as 

extreme plies on both sides showed good improvement in 

properties. The inter laminar shear strength and the Tensile 

strength were found to be greatly influenced by the layering 

pattern than the tensile properties. The tensile modulus of the 

hybrid composites with glass fibers at the extreme portions 

produced higher values than any other layered pattern due to 

excellent load-carrying capacity of glass fibers. The tensile 

behaviour of the chemical fiber composites were found to be 

better than mechanical fiber composites because the 

mechanical fibers contain lignin which helps in reducing 

bond strength. The hybrid composite with glass fibers at the 

middle portion and natural fibers at the extreme positions 

showed higher tensile strength, due to good interfacial 

bonding and proper transfer of load. The Tensile strength and 

Tensile modulus of the hybrid composites with glass fibers at 

the outer layers are higher than the other layered patterns with 

natural fibers at the extreme portions, because of high load 

carrying capacity of glass fibers than the natural fibers. 

1) Coir and Glass fiber samples  

    
Fig. 3.1: a) Before Coir and Glass fiber sample b) After Coir 

& Glass fiber sample broken 

Coir and Glass fiber two layer samples are given to Tensile 

testing fabricated materials have been tested on Universal 

Testing Machine for find out the value of tensile strength. The 

tensile test in longitudinal direction was performed on two 

specimens of each prepared composites material tensile 

strength. It may be noted that the test was successful because 

in the all tested specimens the fracture occurred. 

2) Glass-Coir and Glass fiber sample  

   
Fig 3.1: c) Before Glass-Coir and Glass fiber sample d) 

After Glass-Coir and Glass fiber sample Broken 

Glass-Coir and Glass fiber three layer samples are given to 

Tensile testing fabricated materials have been tested on 

Universal Testing Machine for find out the value of tensile 

strength. The tensile test in longitudinal direction was 

performed on two specimens of each prepared composites 

material tensile strength. It may be noted that the test was 

successful because in the all tested specimens the fracture 

occurred. 

3) Glass- Glass and Coir fiber sample 

     
Fig. 3.1: e) Before Glass- Glass and Coir fiber sample f) 

After Glass- Glass and Coir fiber sample Broken 

Glass- Glass and Coir fiber three layer samples are given to 

Tensile testing fabricated materials have been tested on 

Universal Testing Machine for find out the value of tensile 
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strength. The tensile test in longitudinal direction was 

performed on two specimens of each prepared composites 

material tensile strength. It may be noted that the test was  

Successful because in the all tested specimens the fracture 

occurred. 

IV. RESULTS AND DISCUSSION  

A. Water Absorption Test 

Figures shows the results of Finding the weight difference 

between samples and find moisture content weight of 

laminates increased by 10% after 24 hrs & the tensile strength 

improved (ASTM D 570-98 standards).Water absorption is a 

very important test for natural particles and fibers reinforced 

composites to define their potential for outdoor working. The 

performance of these composites may suffer while they are 

exposed to environmental conditions for long time. The water 

absorption test provides information about the adhesion 

between the particles and the matrix in the interface region, 

as higher the adhesion between the matrix and the particles 

fewer will be sites that could store water and will lead to 

lower water absorption. The percentage of water absorbed at 

different time intervals. When the specimens are dipped in 

the water the water would enter into these locations and cause 

more absorption. The other reason may be that the coir fibers 

absorb water due to which the material is absorbing more 

water. Figs. 4 (a) shows the Glass-Coir Sample (b) is the 

second image obtained by Water Absorption Test. 

    
Fig. 4: (a) Glass –Coir Sample (b) Water Absorption Test 

setup 

Sr. 

No. 

Specimen 

sample 
Samples 

Actual 

Weight       

in gm 

After     

24hrs   

Wt.in 

gm 

After    

48hrs    

Wt.in 

gm 

1 
Glass and 

Coir 
01 20 gm 

20.2 

gm 

20.5 

gm 

2 

Glass, 

Coir and 

Glass 

01 22 gm 
22.3 

gm 

22.5 

gm 

3 

Glass, 

Glass and 

Coir 

01 34 gm 
34.8 

gm 

35.0 

gm 

Table 1: Water Absorption test 

 
Graph 1: Water absorption test in Weight 

B. Tensile Test: 

The tensile properties of the glass and coir fiber filled epoxy 

resin composite material were determined by 100 KN 

universal testing machine. The results are presented in tables 

2. After fabrication, the test specimens were subjected to 

various mechanical tests as per D-3039 ASTM standards. 

The tensile test is generally performed on flat specimens. A 

uniaxial load is applied through both the ends. The ASTM 

standard test method for tensile properties of fiber resin 

composites has the designation. The two diagonals X and Y 

of the indentation left on the surface of the material after 

removal of the load is measured and their calculated. See the 

below table of Tensile test before and after water absorption 

test. 

Srno 
Specimen 

sample 
Samples 

Before 

Water 

Absorption 

Tensile 

Test 

After 

Water 

Absorption 

Tensile 

Test 

1 
Glass and 

Coir 
01 41.51  Mpa 44.52  Mpa 

2 

Glass, 

Coir and 

Glass 

01 53.85 Mpa 55.18  Mpa 

3 

Glass, 

Glass and 

Coir 

01 30.61 Mpa 31.22  Mpa 

Table 2: Tensile test comparisons of before and after water 

absorption test 

 
Graph 2: Hybrid Fiber (Samples) Vs Tensile Strength Mpa 

Test 
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V. CONCLUSION 

We have implemented Good quality laminated sheets are 

manufactured from hand layup method providing satisfactory 

visual permutations & inter laminate bonding. The effect of 

water absorption and laminates was observed & in general 

weight of laminate increased by 10% after 24 hrs & the tensile 

strength improved due to water absorption concurrent with 

previous literature. Tensile strength was best for Glass – Coir 

-Glass stacking layer fibre and increases in tensile strength 

after water absorption test. 
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