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               Introduction: 
               Advanced glass and carbon fiber thermoset  

based composites are finding wider use in 
aerospace, ship-building, defense and sport 
industries because of their high specific 
strength, stiffness and toughness.  

                Limitations of these composites include 
high carbon footprint, energy content,  poor 
recyclability and cost. 

                Potential Solution: 
                To fabricate eco-composites or green 

composites, though with less mechanical 
strength but for secondary or tertiary 
structures and applications. 

                 Properties: 
                •Resistant to fatigue and corrosion 
                •High heat resistance and low thermal      

conductivity 
                •Electrically insulated 
                •Flame retardant 
                •Reduces energy and material costs 
                •Low water absorption after treatment 
 
 

 

Scope: 
Jute with coconut fiber and flax fiber 
reinforced polyester matrix composites  
are fabricated and characterised under 
uniaxial tension, compression, bending 
and impact loading conditions 

 
 
 
 
 
 
 
 
 
Materials and Methods:  
Main constituent : Jute fibers- Reasons being, one of the 
cheapest raw material, not utilized commercially for composites 
being in research phase, found in abundance, comparable 
mechanical  properties and high compatibility with the various 
matrices.  The hybrid  Jute composites in unidirectional, cross-
ply and quasi-isotropic orientations have been  fabricated and 
characterised. 
Additives: Chopped coconut fibers and Particulate flax for  
testing the changes in impact strength and other mechanical 
properties. 
Matrix: Unsaturated polyester resin (UPR) was used due to its 
high compatibility and its own mechanical properties. 
Chemical Treatment: Dicumyl peroxide treatment was 
performed for all the fibers for improving the interfacial bonding 
and anhydride treatment was performed to extract extra water 
absorbed by fibers for better compatibility with the matrix leading 
to better strength. 
 
For the research, balanced symmetrical laminates are 
manufactured to have ideal properties in all the directional and 
ideal for all the loadings with a volumetric ratio of fiber: matrix as 
60:40 and equal proportion of fibers when more than one type of 
fiber is used. 
The tests conducted to attain the various mechanical as well as 
surface properties were as follows:- 1) Tensile Test  2) 
Compression test  3) Three-point bending test  4) Charpy impact 
test  5) Izod impact test  6) Double cantilever beam test. 
Categories of samples manufactured and tested are as follows:- 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Objective: 
To explore the efficacy of adding 
coconut and flax fibers to jute fiber 
reinforced polyester resin composites. 

Competitive analysis: Natural fiber composites v/s 
Glass fiber composites 

Source: Lucintel 

Table 1 – Mechanical Properties  of the natural fiber and synthetic 
fibers. 

Comparative study: Mechanical properties 

 
Fibers 

Density 
(g/cm3) 

Jute 1.3 
Flax 1.45 

Hemp 1.48 
Kenaf 1.3 
Sisal 1.45 

Cotton 1.5 
Cane sugar 1.2 
Glass fiber 2.5 

Carbon fiber 1.4 
E glass 1.99 

Specific 
strength  

MPa cm3/g 

Specific 
modulus 

GPacm3/g 

500.00 33.08 
498.28 41.38 
466.22 30.41 
423.08 28.85 
382.07 10.82 
362.33 10.47 
191.67 14.17 
480.00 34.20 

2857.14 167.86 
889.48 36.18 

Coconut fibers 

Source: Lucintel 

Jute fibers Particulate flax 

Source: Lucintel 

1)Uniaxial Jute fibers + UPR 

2) Uniaxial Jute fibers +Coconut 
fibers + UPR 

3) Uniaxial Jute fibers 
+Particulate flax +UPR 

4) Uniaxial Jute fibers + Coconut 
fibers + Particulate flax +UPR 

5) Cross ply Jute fibers + UPR 

6) Cross ply Jute fibers +Coconut 
fibers + UPR 

7) Cross ply Jute fibers 
+Particulate flax +UPR 

8) Cross ply Jute fibers + Coconut 
fibers + Particulate flax +UPR 

9) Quasi isotropic Jute fibers + UPR 

10) Quasi isotropic Jute fibers 
+Coconut fibers + UPR 

11) Quasi isotropic Jute fibers 
+Particulate flax +UPR 

12) Quasi isotropic Jute fibers + 
Coconut fibers + Particulate flax 
+UPR 

Mercedes Benz S-class: 27 
parts of NFRP  

Source : Sirris 

Suzuki‘s banana fiber car 
Source: Suzuki 2012 

Applications 

Source: Lucintel  

 
 
 
 
 
 

 
 
 
 
 
 

Future Objectives: 
1) Less expensive products 
2) Increased mechanical and functional 
performances and properties. 
3) Better manufacturability. 
Research opportunities: 
1) Investigation on cost-effective matrices from 
renewable sources to enhance durability, mechanical 
and functional properties and improved processing. 
2) Investigation of nano-composites where natural 
fibers are combined with nano-fillers.  

Project Title: Characterization and Designing with Natural Fiber Based Composite Materials for Sustainable Design 
Supervisor: Assoc Prof Sridhar Idapalapati      

Category: 5            Student: Shah Devvrat Jayraj                  Project ID: MAE13095 
School of Mechanical and Aerospace Engineering 

URECA  
Undergraduate Research Experience on CAmpus 

www.ntu.edu.sg/ureca 


	Slide Number 1

