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Abstract
Composite material which are made with natural fibres having many applications due to their low cost and eco-friendly
nature. The paper consists of fabrication and evaluation of natural fibre and polymer composite using jute and polyester
along with glass fibres. Each composite is made up of layers of jute fibre and polyester along with glass fibre. The
composites are made with four different proportional ratios of jute fibre, polyester and glass fibre. The composite samples
thus fabricated are tested to find the mechanical properties they possess.
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1. Introduction
Natural fibers are replacing synthetic fibers in many applications due to their advantages like low weight, low
cost and biodegradability. Thermoplastics and thermoset plastics can be used as resin matrices combined with
a suitable hardener. Due to the high cost of material and fabrication, applications of synthetic fiber composites
are limited to aeronautical and defense applications. Natural fiber reinforced composites are best suited to any
design that demands weight savings, finite tolerances, precision engineering and simplified production and
operations.
Composite more often than not implies that at least two separate materials are joined on a perceptible scale to
shape a basic unit for different engineering applications. Each of the material components may have distinct
thermal, mechanical, electrical, magnetic, optical, and chemical properties. Composite materials have some
advantages when compared to their components or metal parts.
Types of fibres1. Continuous fibre
2. Short fibre
3. Particles
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The matrix phase plays a crucial role in the performance of polymer composites. Both thermosets and
thermoplastics are attractive as matrix materials for composites. In thermoset composites, formulation is
complex because a large number of components are involved such as base resin, curing agents, catalysts,
flowing agents, and hardeners. These composite materials are chemically cured to a highly cross-linked, threedimensional network structure. These cross-linked structures are highly solvent resistant, tough, and creep
resistant. The fibre loading can be as high as 80% and because of the alignment of fibres, the enhancement in
the properties is remarkable. Thermoplastics offer many advantages over thermoset polymers. One of the
advantages of thermoplastic matrix composites is their low processing costs. In thermoplastics most of the
work reported so far deals with polymers such as polyethylene, polypropylene, polystyrene, and poly (vinyl
chloride). This is mainly because the processing temperature is restricted to temperatures below200°C to avoid
thermal degradation of the natural fibres. Thermoplastic composites are flexible and tough and exhibit good
mechanical properties. Properties of the fibres, the aspect ratio of the fibres, and the fibre–matrix interface
govern the properties of the composites. The surface adhesion between the fibre and the polymer plays an
important role in the transmission of stress from matrix to the fibre and thus contributes toward the
performance of the composite.

2.

Literature Review

Y. Cao etal.2004,prepared biodegradable composites reinforced with bagasse fibre before and after alkali
treatments, and mechanical properties were investigated. Mechanical properties of the composites made from
alkali treated fibres were superior to the untreated fibres.
After alkali treatment, increase in strength and aspect ratio of the fibre contributed to the enhancement in the
mechanical properties of the composites. SEM observations on the fracture surface of composites showed that
the surface modification of the fibre occurred and improved fibre–matrix adhesion.
Kazuya Okubo et al 2004, concluded that bamboo fibre bundles have a potential ability to work as the
reinforcement of polymer matrix. The tensile strength of the bamboo fibre bundle is as high as that of jute
fibre. High weight content of bamboo fibre enables the bamboo composites to increase their strength in the
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most effective way, when the bamboo fibre is modified into the „cotton shape‟. The bamboo fibre bundles need
to be mechanically modified into the „cotton shape‟ after the steam explosion method is applied, in order to
benefit from bamboo fibre‟s potential function as reinforcement of plastics.
M. Brahmakumar et al. 2005 proposed that the natural waxy surface layer of coconut fibre provided a strong
interfacial bonding between the fibre and the polyethylene matrix. The waxy layer due to its polymeric nature
showed a stronger effect on fibre/matrix bonding than by grafted layer of a C15 long alkyl chain molecule onto
the wax-free fibre. The morphological features of the fibre along with its surface compatibility with the matrix
favoured oriented flow of relatively long fibres (20 mm) along with the molten matrix during extrusion, in
contrast to a fibre length limit of 6 mm that observed for sisal and pineapple fibres under identical extrusion
conditions.
Sami Ben Brahim et al. 2007 evaluated the influence of fibres orientation and fibres fraction on the mechanical
properties of the Alfa/Polyester composites. It has been observed that it is possible to get with these fibres
strong and stiff composites materials useful for many structural applications such as sport articles and
automotive parts.
Ahmad Alawar et al. 2009 showed alkali and acetylation treatment applied to DPF and fibres show different
properties compare to different types of treatments methods used. Surface morphology shows improvement
with soda treatment and high concentration form high biting and groves in the fibre surface. Thermal analysis
of DPF shows resistance up to about 260°C and soda treated fibres show better thermal resistance compared to
raw fibres. FTIR analysis sows similarity of DPF spectra with other types of plant fibres and no significant
alteration between raw and treated fibres.
M.Ramesh et al. 2013 concluded that the sisal/GFRP composite samples possess good tensile strength and can
withstand the strength up to 68.55 MPa. The jute/GFRP composite specimen is holding the maximum flexural
load of 1.03KN slightly higher than the sisal/GFRP composite sample. The failure morphology of the tested
samples is examined by using Scanning Electron Microscope. From the results, it can be concluded that sisalGFRP composites performing better for tensile loading and jute-GFRP composites performing better for
flexural loading. The performance of these natural fibre composites is lower than that of the GFRP, it has been
used in many application which requires medium strength.
B.Vijaya Ramnath et al.2014, fabricated and evaluated hybrid natural fibre composite using jute and abaca
fibres along with glass fibres. The composites are manufactured with three different fibre orientations and the
compositions are varied in three different proportions and determined that with higher content of abaca (natural
fibre) the composite specimen exhibited better tensile and flexural and impact properties.
Mohit Sood et al.2014, reviews how fibre treatments upshot to flexural strength and modulus of natural fibre
composites during. Chemical treatments improved fibre interface bonding with matrix and impart more
strengths to composites. Apart from chemical treatments physical treatments can also be applied to fibre.
Alkali treatments can be used as primary treatments for all type of fibres. Coupling agents also ameliorate
flexural properties and the combination of treatments is equally supercilious. Different types of combination of
treatments can be used on different fibres along with coupling agents.
L. Yusriah et al. 2014 prepared the physical, mechanical thermal and morphological properties of BNH fibre
were investigated. The results confirmed that the fibre length, diameter and density of BNH fibre varied at each
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stage of fibre maturity, where the raw BNH fibre was observed with the highest fibre length, followed by ripe
and matured BNH fibre, respectively. The diameter of the BNH fibres was found to decrease from raw to
matured stage. The moisture content of the BNH fibre at ripe stage was found to be the highest content due to
the fact that the moisture content of natural fibres is proportional to the ripening process of the fruit. The crosssectional of raw BNH fibres were observed with large size lumen structures, whereas the ripe BNH fibre
exhibits a slightly smaller and elongated lumen

3. Conclusion
Composites made with natural fibres are discovering applications in a wide assortment of engineering fields
due to their low cost and eco-friendly in nature. In comparison to natural fibres polymers such as Kevlar,
carbon fibre, polyester, etc. have shown better strength to weight ratio therefore, a blend of both polymer
(polyester) and natural fibre (jute) can be used to elevate the mechanical properties such as tensile strength,
impact strength, shear strength, etc. of the composites.

References
[1]
[2]
[3]
[4]

[5]
[6]
[7]

[8]

[9]

Vale´ria D. Ramosa,Helson M. da Costaa, Vera L.P. Soaresb, Regina S.V. Nascimentob, “Modification of epoxy
resin: a comparisonof different types of elastomer”Polymer Testing, 2005 pp. 387–394.
MohitSood, Gaurav Dwivedi, “Effect of fiber treatment on flexural properties of natural fiber reinforced
composites: A review” Egyptian Journal of Petroleum 2017 pp. 1-9.
PedramParandoush, Dong Lin,“A Review on Additive Manufacturing of Polymer-Fibre Composites”, Composite
Structures 2017.
L. Yusriah, S.M. Sapuan, E.S. Zainudin, M. Mariatti, “Characterization of physical, mechanical, thermal and
morphological properties of agro-waste betel nut (Areca catechu) husk fibre”, Journal of Cleaner Production
2014pp.174-180.
Ahmad Alawar, Ahmad M. Hamed, Khalifa Al-Kaabi, “Characterization of treated date palm tree fiber as
composite reinforcement” Composites: Part B 2009 pp. 601–606.
L.W. Chen and L.Y. Chen,“Thermal Deformation And Stress Analysis Of Composite Laminated Plates ByFinite
Element Method”Computers and Structures, 1989 pp. 41-49.
M. Brahmakumar, C. Pavithran, R.M. Pillai, “Coconut fibre reinforced polyethylene composites: effect of natural
waxy surface layer of the fibre on fibre/matrix interfacial bonding and strength of composites” Composites
Science and Technology, 2005 pp. 563–569.
M.Ramesh, K.Palanikumar, K.Hemachandra Reddy,“Comparative Evaluation on Properties of Hybrid Glass
Fiber- Sisal/JuteReinforced Epoxy Composites”3rd NirmaUniversity International Conference-Procedia
Engineering 51 2013pp. 745 – 750.
Shiqiang Deng, Lin Ye, Yiu-Wing Mai, “Influence of fibre cross-sectional aspect ratio on mechanical properties
of glass fibre/epoxy composites I. Tensile and flexure behaviour”Composites Science and Technology 59 1999
pp. 1331-1339.

Pratish P George
4

INTERNATIONAL JOURNAL OF RESEARCH IN AERONAUTICAL AND MECHANICAL
ENGINEERING
WWW.IJRAME.COM
ISSN (ONLINE): 2321-3051
[10]

[11]
[12]

[13]

[14]

[15]
[16]
[17]

[18]
[19]
[20]

[21]

[22]
[23]
[24]
[25]

Vol.7 Issue 3,
March 2019
Pg: -01-5

B. VijayaRamnath, V.M. Manickavasagam, C. Elanchezhian, C. Vinodh Krishna, S. Karthik, K. Saravanan,
“Determination of mechanical properties of intra-layer abaca–jute–glass fibre reinforced composite”, Materials
and Design 60 2014 pp. 643–652.
Kazuya Okubo*, Toru Fujii, Yuzo Yamamoto, “Development of bamboo-based polymer composites and their
mechanical properties” Composites: Part A 35 2004 pp. 377–383.
P.A. Sreekumar, Selvin P. Thomas, Jean marc Saiter, Kuruvilla Joseph, G. Unnikrishnan,Sabu Thomas, “Effect
of fiber surface modification on the mechanical and water absorptioncharacteristics of sisal/polyester composites
fabricated by resin transfer molding”, Composites: Part A 40 2009pp. 1777–1784.
V. Vilay, M. Mariatti, R. Mat Taib, MitsuguTodo, “Effect of fiber surface treatment and fiber loading on the
properties of bagasse fiber–reinforced unsaturated polyester composites” Composites Science and Technology 68
2008 pp. 631–638.
QuaziT.H.Shubhra, A.K.M.M.Alam, “Effect of gamma radiation on the mechanical properties of natural silk
fiber and synthetic E-glass fiber reinforced polypropylene composites: A comparative study”, Radiation Physics
and Chemistry 80 2011, pp. 1228–1232.
Krishnan Jayaraman, Rex Halliwell, “Harakeke (phormiumtenax) fibre–wasteplastics blend composites
processedby screwless extrusion” Composites: Part B 40 2009 pp. 645–649.
Carl T. Herakovich “Mechanics of composites: A historical review”, Mechanics Research Communications 41
2012pp. 1– 20.
A.U. Ude, A.K. Ariffin, C.H. Azhari, “Impact damage characteristics in reinforced woven natural silk/epoxy
composite face-sheet and sandwich foam, core mat and honeycomb materials”, International Journal of Impact
Engineering 58 2013pp.31-38.
WiphaweeNuthong, PutinunUawongsuwan, WerapornPivsa-Art,Hiroyuki Hamada,“Impact Property of Flexible
Epoxy Treated Natural FiberReinforced PLA Composites Energy Procedia 34 2013,pp. 839 – 847.
Abhishek K. Pathak, Munu Borah, Ashish Gupta, T. Yokozeki, Sanjay R. Dhakate,“Improved mechanical
properties of carbon fiber/graphene oxide-epoxy hybrid composites”,Composites Science and Technology,2016.
Claudia Merlini, ValdirSoldi, Guilherme M.O. Barra, “Influence of fiber surface treatment and length on
physico-chemical properties of short random banana fiber-reinforced castor oil polyurethane composites”,
Polymer Testing 30 2011 pp. 833–840.
Sami Ben Brahim, Ridha Ben Cheikh, “Influence of fibre orientation and volume fraction on the tensile
properties of unidirectional Alfa-polyester composite”, Composites Science and Technology 67 2007 pp.140–
147.
T. Kant, K. Swaminathan, “Analytical solutions for free vibration of laminated composite and sandwich plates
based on a higher order refined theory”, Composite Structures 2001 pp. 73-85.
L. Librescu and A. A. Khdeir, “Analysis of Symmetric Cross-ply Laminated Elastic Plates Using a Higher-order
Theory: Part I-Stress and Displacement” Composite Structures 9 1988, pp. 189-213.
Y. Cao, S. Shibata, I. Fukumoto,“Mechanical properties of biodegradable composites reinforced with bagasse
fibre before and after alkali treatments”, Composites: Part A 37 2006 pp. 423–429.
Mulinari, D.R.; Baptista, C.A.R.P.; Souza, J. V. C.; Voorwald, H.J.C, “Mechanical Properties of Coconut Fibers
Reinforced Polyester Composites”, ProcediaEngineering 10 (2011) 2074–2079.

Pratish P George
5

