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Abstract— In the present work natural fiber hybrid composite 

were prepared as per the ASTM standards by using hand 

layup method and tested for mechanical and dynamic 

mechanical behavior. Test samples are prepared with 

different stacking sequence with the help of banana/jute plain 

woven fabrics. From the experimental results it was found 

that mechanical behavior of hybrid composite specimens got 

more as compared with untreated. Even from the dynamic 

behavior it was noticed that the non-hybrid composite got lee 

strength compared with hybrid composite specimens and also 

recommended that stacking sequenced played major role in 

improving the strength and bonding. 
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I. INTRODUCTION 

Composite materials emerged in the middle of the twentieth 

century as a promising class of engineering materials 

providing new prospects for modern technology. In this first 

chapter, a basic overview of structural materials is given 

before moving on to an overview of composite materials. 

Generally speaking, any material consisting of two or more 

components with different properties and distinct boundaries 

between the components can be referred to as a composite 

material. Moreover, the idea of combining several 

components to produce a material with properties that are not 

attainable with the individual components has been used by 

humans for thousands of years. Correspondingly, the majority 

of natural materials that have emerged as a result of a 

prolonged evolution process can be treated as composite 

materials. 

II. LITERATURE SURVEY 

Raju and Kumar et al [1] studied the effect of variation of 

thickness on bending/flexural behavior of glass Fibre 

reinforced in epoxy based laminated composite material, 

Rout and Sahoo et al [2] researched on erosion wear in non-

linear problem due to its operating variables. The wear 

method depends on numerous parameters like as impact 

velocity, impingement angle, material, erodent size, etc. 

Brien et al [3] worked with development of Composites 

having polymer– matrix reinforced by polymer ribbon 

monofilaments, Wu et al [4] work focused on basalt Fibre 

(BF) reinforced with high density polyethylene (HDPE), 

Karaduman et al [5] studied of the viscoelastic properties of 

jute/polypropylene nonwoven reinforced composites by 

dynamic mechanical analysis, Kumar et al [6] worked on 

fabrication and experimentation of sundi wood dust particle 

reinforced composite materials, Rathankar et al [7] worked 

on effect of Fibre orientation of epoxy laminated composite. 

Three-point static bending test/Flexural test conducted 

according to ASTM standards. 

 

III. OBJECTIVES 

The following objectives were made and listed below.  

1) To study the effect of stacking sequence on the strength 

and level of bonding. 

2) Number of banana/jute plain woven fabrics used for 

preparing hybrid composite specimens.  

3) To prepare the natural fiber hybrid composite specimens 

by using hand layup method as per ASTM standards 

4) Hybrid composite laminates tested for mechanical 

behavior (tensile, flexural and impact).   

5) Hybrid composite laminates tested for dynamic-

mechanical behavior (Storage modulus and loss 

modulus. 

IV. MATERIALS AND METHODOLOGY 

A. Materials Used  

In the present work plain woven banana fabric, plain woven 

jute fabrics and polyvinyl alcohol (PVA) were used, and 

collected from local suppliers, Bangalore. 

B. Methodology Followed 

The following methodology was followed in order to reach 

listed objectives. 

 Selection of the materials and process. 

 Identifying the PVA. 

 Preparation of the natural fiber hybrid composite 

laminates. 

 Testing of mechanical and dynamic characteristic of 

hybrid composite specimens. 

V. RESULTS AND DISCUSSIONS  

A. Mechanical Behaviors 

 Tensile Properties  

The tensile strength of hybrid and non-hybrid composite 

specimens as shown in Figure 1and from the results it found 

that hybrid composite got more tensile strength compared to 

non hybrid composite specimens and listed in Table1.  

 Flexural Properties  

The flexural behavior of hybrid and non-hybrid composite 

specimens as shown in Figure 2 and from the experimental 

results it found that non-hybrid composite got less flexural 

results compared to hybrid composite specimens, because 

strength has increased with this reason more strength found 

and listed in Table1.  
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Fig. 1: Tensile test results. 

 Impact Properties  

The impact strength of non- hybrid and-hybrid composite 

specimens as shown in Figure 3 and from the experimental 

results it found that hybrid composite specimens found best 

results. But in case of non-hybrid found lower strength 

because of weak bonding between fabrics o the matrix and 

also justified that strength depends on bonding and as shown 

in Table 1. 

 
Fig. 2: Flexural test results. 

Fig. 3: Impact test results. 

Sample 

Number 

Tensile 

Strength 

(MPa) 

Flexural 

strength 

(MPa) 

Impact 

strength 

(J/m2) 

S1 98.56 89.25 0.785 

S2 156.25 135.05 0.985 

S3 175.89 148.23 1.52 

Table 1: Hybrid and non-hybrid test results. 

B. Dynamic Mechanical Analysis   

 Storage Modulus 

The storage modulus can be measure amount of stored energy 

and from the experimental results it was found that sample  

got more strength at temperature between 30-50O C and after 

that decreased for higher temperature range because weak 

bonding between fiber to matrix and as shown in Figure 4. 

 Loss Modulus 

Loss modulus of hybrid and non hybrid composite specimens 

as shown in Figure 5 and from the experimental results it was 

found that temperature played a major role in strength and 

bonding. 

 
Fig. 4: Storage modulus test results. 

 
Figure 5:- Loss modulus test results. 
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VI. CONCLUSION  

The following conclusion was made after the experimental 

work. 

 The effect of layering sequence and hybridization of jute 

fabrics with banana fabric on the mechanical and 

dynamic mechanical properties was studied. 

 It is observed that the layering pattern has significant 

effect on the tensile, flexural and impact properties of the 

composite. 

 Even though woven jute fibers were hybridized with 

woven banana fiber, the effect of hybridization is lesser 

when compared with the effect of layering sequence. 

 Further, it is observed that composite of 

Banana/Jute/Banana is suitable for applications 

encountering tensile and bending loads.  

 For application encounters impact loading, composite of 

jute/banana/jute trilayer is suitable for automobile 

industry.  
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