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Abstract— Now a day’s natural fiber from renewable natural 

resources offers the potential to act as reinforcing material 

for polymer composite alternative to use of carbon and 

manmade fibers. Among various fibers sisal, banana, coir 

fiber is most widely used natural fibers due to its easy 

availability, low density, low production cost and 

satisfactory mechanical properties. For a composite 

material, its mechanical behavior depends on many factors 

such as fiber content, length etc. An attempt is made to 

study the effect of fiber loading and orientation on 

mechanical and water absorption behavior of sisal, banana, 

and coir/glass fiber reinforced epoxy based hybrid 

composites. A hybrid composite is a combination of two or 

more different types of fiber in which one type of fiber 

balance the deficiency of another fiber. Composites of 

various compositions with different fiber loading and 

different fiber orientations are fabricated by using the resin 

transfer molding technique. 
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I. INTRODUCTION 

The development of composite materials and their related 

design and manufacturing technologies is one of the most 

important advances in the history of materials. Composites 

are the material used in various fields having exclusive 

mechanical and physical properties and are developed for 

particular application. Composite materials having a range 

of advantages over other conventional materials such as 

tensile strength, impact strength, flexural strengths, stiffness 

and fatigue characteristics. Because of their numerous 

advantages they are widely used in the aerospace industry, 

commercial mechanical engineering applications, like 

machine components, automobiles, combustion engines, 

mechanical components like drive shafts, tanks, brakes, 

pressure vessels and flywheels, thermal control and 

electronic packaging, railway Coaches and aircraft 

structures etc. 

II. SUMMARY OF LITERATURE REVIEW 

Tara Sen et al., (2013) [1] Sisal fabric reinforced polymer 

composite system was developed and its tensile and flexural 

behavior was characterized and compared with that of 

carbon and glass fabric reinforced polymer composite. In the 

present work the efficacy of sisal fabric reinforced polymer 

composite (SFRP) was compared to glass fabric reinforced 

polymer composite (GFRP), by utilizing all the fabric 

composites for the flexural strengthening of reinforced 

concrete. The work carried out includes the study of failure 

modes, flexural strengthening effect on ultimate load 

carrying capacity and load deflection behaviour of 

reinforced composite. 

K. Palanikumar et al., (2012) [2] The composite 

materials are replacing the traditional materials, because of 

its superior properties such as high tensile strength, low 

thermal expansion, high strength to weight ratio. The 

developments of new materials are on the anvil and are 

growing day by day. Natural fiber composites such as sisal 

and glass fiber became more attractive due to their high 

specific strength, lightweight and biodegradability.In this 

study, sisal–glass fiber reinforced epoxy composites are 

developed and their mechanical properties such as tensile 

strength, flexural strength and impact strength are evaluated. 

The interfacial properties, internal cracks and internal 

structure of the fractured surfaces are evaluated by using 

Scanning Electron Microscope (SEM). The coir fiber had 

bundles regularly spaced, which enhanced the diffusion of 

the resin into the fiber. 

M.Ramesh et al., (2012) [3] the incorporation of 

natural fibres such as sisal with glass fiber composites has 

gained increasing applications both in many areas of 

Engineering and Technology. The aim of this study is to 

evaluate mechanical properties such as tensile and flexural 

properties of hybrid glass fiber sisal/glass reinforced epoxy 

composites. The results indicated that the incorporation of 

sisal fiber with GFRP exhibited superior properties than the 

jute fiber reinforced GFRP composites in tensile properties 

and sisal fiber reinforced GFRP composites performed 

better in flexural properties.  

A. Objectives 

When two or more materials with different properties are 

combined together, they form a composite material. 

Composite material comprise of strong load carrying 

material (known as reinforcement) imbedded with weaker 

materials (known as matrix).The primary functions of the 

matrix are to transfer stresses between the reinforcing 

fibers/particles and to protect them from mechanical and/or 

environmental damage whereas the presence of 

fibers/particles in a composite improves its mechanical 

properties like tensile strength, flexural strength, impact 

strength, stiffness etc. 

III. EXPERIMENTAL PROCEDURE 

Vacuum Assisted Resin Transfer Molding (VARTM) or 

Vacuum Injected Molding (VIM) is a closed mold, out of 

autoclave (OOA) composite manufacturing process. 

VARTM is a variation of Resin Transfer Molding (RTM) 

with its distinguishing characteristic being the replacement 

of the top portion of a mold tool with a vacuum bag and the 

use of a vacuum to assist in resin flow. 

 The process involves the use of a vacuum to 

facilitate resin flow into a fiber layup contained within a 

mold tool covered by a vacuum bag. After the impregnation 

occurs, the composite part is allowed to cure at room 

temperature with an optional post cure sometimes carried 

out. 
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Typically, this process uses a low viscosity (100 to 

500 m2/sec) polyester or epoxy resin along with fiberglass 

fibers to create a composite. Normally the process is capable 

of producing composites with a fiber volume fraction 

between 4050%. The resin to fiber ratio is important for 

determining the overall strength and performance of the 

final part, with mechanical strength being most influenced 

by the type of fiber reinforcement.  

The type of resin used will primarily determine the 

corrosion resistance, heat distortion temperature, and surface 

finish. Resins used in this process must have low viscosities 

due to the limited pressure differential provided by the 

vacuum pump. High performance fibers, such as carbon 

fiber, can also be used. However, their usage is less common 

and is mainly for the fabrication of high-end parts. 

IV. RESULTS AND DISCUSSION 

A. Flexural Test 

The three points bending flexural test provides values for the 

modulus of elasticity in bending, flexural stress, flexural 

strain and the flexural stress-strain response of the material. 

Unlike a compression test or tensile test a flexure test does 

not measure fundamental material properties. When a 

specimen is placed under flexural loading, all three 

fundamental stresses are present: tensile, compressive and 

shear 

B.  Flexural Test Data 

Sample 

No 

Cs Area 

[Mm2] 

Peak 

Load [N] 

Flexural 

Strength 

(Mpa) 

Flexural 

Modulus 

(Gpa) 

F9 77 190.020 42.401 3101.313 

F13 84 467.937 87.738 130.564 

F14 84 408.783 76.647 474.771 

1) F9=Glass Fiber-Sisal Fiber-Glass Fiber: 

 
Glass and Sisal Fiber 

SAMPLE 9 

 
2) F13=Glass Fiber-Coir Fiber-Glass Fiber: 

 
Glass and Coir Fiber 

SAMPLE 13 

 
3) F14=Glass Fiber-Banana Fiber-Glass Fiber: 

 
Glass and Banana Fiber 

Sample 14 

 

C. Tensile Test 

The graph for force and elongation for these combinations 

are shown below 

SAMPLE ID BREAKING LOAD (N) 

T7 2813 

T8 2898 

T9 2770 

Table 4.1: Tensile Test Data 

1) T7=glass fiber-sisal fiber-glass fiber: 

 
Glass and Sisal Fiber 

SAMPLE ID T7 

 
BREAKING LOAD (N) =2813 



Investigation on the Effects of ALKALI Treatment on SISAL, BANANA, COIR/GLASS Fiber Reinforced EPOXY Hybrid Composites 

 (IJSRD/Vol. 5/Issue 11/2018/069) 

 

 All rights reserved by www.ijsrd.com 273 

2) T8=glass fiber-banana fiber-glass fiber: 

 
Glass and Banana Fiber 

SAMPLE ID T8 

 
BREAKING LOAD (N) =2898 

3) T9=glass fiber-coir fiber-glass fiber: 

 
Fig. 7.6: glass and coir fiber 

SAMPLE ID T9 

 
BREAKING LOAD (N) =2770 

SEM IMAGE 

Combinations of glass fiber-sisal fiber-glass fiber of tensile 

test 

 

 

V. CONCLUSION 

The development of composite materials and their related 

design and manufacturing technologies is one of the most 

important advances in the history of materials. Composites 

are the material used in various fields having exclusive 

mechanical and physical properties and are developed for 

particular application. Composite materials having a range 

of advantages over other conventional materials such as 

tensile strength, impact strength, flexural strengths, stiffness 

and fatigue characteristics. Because of their numerous 

advantages, they are widely used in the aerospace industry, 

commercial mechanical engineering applications, like 

machine components, automobiles, combustion engines, 

mechanical components etc. In this project, for both flexural 

test and tensile test epoxy hybrid fiber composites glass 

fiber/coir fiber gives more strength than the sisal fiber/glass 

fiber and banana fiber/glass fiber. 
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