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Abstract: In this work, the common fiber picked as banana
fiber. Unidirectional mats were created and layered up, course of
action with PLA gum network. The overlay is fabricated utilizing
hand lay-up system. The Mechanical properties, for example,
rigidity, flexural quality and effect quality are broke down on the
created material. Too Miniaturized scale structure of the
composite is examined utilizing checking electron magnifying
lens (SEM). Specimens were cut from the created cover as
indicated by the ASTM models for various analyses. For Tensile
test and flexural test tests were cut fit as a fiddle and level bar
shape separately. After that investigation is performed under
UTM. Impact, Flexural and Tensile quality were watched and
contrasted with base estimations of PLA polymer to see the
adjustment in quality. SEM investigation was done to discover the
method of disappointment.

Keywords. Natural FibersPLA, Material
Mechanical Properties.

Properties,

. INTRODUCTION

I n ongoing years regular filaments have showed up as one of

the remarkable materials which goes under minimal effort,
genuinely great mechanical properties, nonabrasive what's
more, eco-accommodating qualities they are abused as
substitution for the ordinary fiber, for example, glass, aramid,
and carbon [1-3]. The present test study targets learning the
mechanical conduct of half breed regular fiber composites.
Tests of a few Banana-PLA were made utilizing hand layup
strategy where the stacking of handles was substitute and the
weight division of polymer % and fiber& network was kept at
90%- 10% , 80% - 20% and 30%-70%.Specimens were cut
from the created cover as indicated by the ASTM models for
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various analyses. For Tensile test and flexural test tests were
cut fit as a fiddle and level bar shape separately. After that
investigation is performed under UTM.Impact, Flexural and
Tensile quality were watched and contrasted with base
estimations of PLA polymer to see the adjustment in quality.
SEM investigation was done to discover the method of
disappointment [4-6]. The characteristic fiber- containing
composites are all the more earth inviting, and are utilized in
transportation (vehicles, railroad mentors, aviation), military
applications, building and development enterprises (roof
framing, parcel sheets), bundling, shopper items, and so forth.
Two sorts of fiber surface treatment strategies, in particular
compound holding and oxidization were utilized to improve
the interfacial holding properties of common fiber
strengthened  polymeric  composites [7-9]. Interfacia
properties were assessed and broke down by single fiber haul
out test and the hypothetical model [10]. Theinterfacial shear
quality (IFSS) was gotten by the measurable parameters[11].
The outcomes were contrasted and those got by conventional
ways. In view of this study, an improved strategy which could
all themore precisely assesstheinterfacial properties between
regular fiber and polymeric lattices was proposed [12-14]. A
composite is a material made by joining at least two unique
meaterials in such a manner that the resultant material is
enriched with properties better than any of its parental ones
[15-17]. Fiber-fortified composites, inferable from their
unrivaled properties, are normally applied in various fields
like guard, aviation, designing applications, sports products,
and so on. These days, common fiber omposites have
increased  expanding  enthusasm due to their
eco-accommodating properties. A great deal of work has been
finished by scientists dependent on these characteristic
strands [18-20]. Characteristic filaments, for example, jute,
sisal, silk and coir are modest, plenteous and inexhaustible,
lightweight, with low thickness, high strength, and
biodegradable. Characteristic filaments, for example, jute
have the potential to be utilized as a substitution for
conventional fortification materials in composites for
applications which requires high solidarity to weight
proportion and further weight decrease. Bagasse fiber has
most minimal thickness so ready to decrease the heaviness of
the composite upto extremely less [21]. So by utilizing these
filaments (jute, bagasse, and lantana camara) the composite
created is cost powerful and ideal usage of waste item.
Normal fiber fortified polymer composites have raised
incredible considerations and interests among materias
researchers and designers as of late because of the
contemplations of building up an natural well disposed
material and somewhat supplanting right now utilized glass or

carbon strands in  fiber
strengthened composites [22].
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They are high explicit quality and modulus materials, low
costs, recyclable, simple accessible in certain nations, and so
on.

1. SPECIMENAND EXPERIMENTAL

Banana which are carried and cleaned with water and dried.
At that point the totals are delicately scattered with hand
sitting calmly. At that point its external shell is evacuated by
the blade and it is cut into required measurement [23]. After
that it is estimated for legitimate weight and kept. For the
creation of good composite the estimation of the examples
ought to be exact and the blend ought to be uniform. We take
exact measure of polymer which we have determined before
and 10% of itshardener [24]. At that point thisblend is mixed
completely till it turns into somewhat warm. Bit additional
measure of hardener is taken for the wastage all the while.
Hardener should taken minutely in light of the fact that little
additional measure of hardener can ruin the composite [25].

Fig.1 Banana /PLA Composite Specimen
Most ordinarily the example lies on a help range and the heap
is applied to the middle by the stacking nose creating three
point twisting at a predetermined rate. The parametersfor this
test are the help length, the speed of the stacking, and the
greatest redirection for the test. These parameters depend on
the test example thickness and are characterized distinctively
by ASTM.

Table 1. Standard for Characterization

TEST NAME STANDARD
TENSILE TEST ASTM D 638

FLEXURAL TEST ASTM D 790
IMPACT TEST (CHARPY) ASTME23

SEM Fractrography

The surfaces of the examples are analyzed legitimately by
examining electron magnifying lens and the composite
examples are mounted on stubs with silver glue. To upgrade
the conductivity of the examples, aslender film of platinumis
vacuumevaporated onto them before the photomicrographs
are taken.
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IV. CONCLUSION

The present test study targetslearning the mechanical conduct
of half breed regular fiber composites. Tests of a few
Banana-PLA were made utilizing hand layup strategy where

BANANA FIBRE PULLOUT the stacking of handles was substitute and the weight division
of polymer % and fiber& network was kept at 90%- 10% |,
80% - 20% and 30%-70%.Specimens were cut from the
““’ : created cover as indicated by the ASTM models for various

analyses. In this examination one-sided Banana-PLA
composites were utilized, elastic, flexural and sway quality
was resolved utilizing all inclusive testing machine and effect
analyzer. The outcomes showed that one-sided Banana PLA
composite have great tractable, flexural and sway quality.
Upgrade of mechanical properties might be achieved by
500KV 13 6mm x1 00k SE utilizing the treated strands and right technique for creation.

! The surface morphology demonstrates that the development
of voids and holes in every one of the examples composites.
Thus in this examination woven fiber mats are utilized in
setting up the composites; uniform conveyance of pitch
around the filamentsand air voids are the significant causes as
seen in micrographs.

DEBONDED MATRIX

SEM of Tensile specimen

Retrieval Number: A2210109119/20190BEIESP

DOI: 10.35940/ijitee.A2210.119119 Published By:
Journal Website: www.ijitee.org Blue Eyes Intelligence Engineering

4663 & Sciences Publication i ey e



Flexural, Impact and Tensile Properties of Banana/ PLA Composite

REFERENCES

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

30.

31.

32.

33.

Chandramohan, D., Bharanichandar, J, Carbon - Science and
Technology,5(3), pp. 314-320,2013.
http://www.applied-science-innovations.com/cst-web-site/ CST-5-3-2
013/CST%20-%2080%20-%20FINAL .pdf

Chandramohan, D., Rajesh, S., International Journal of Applied
Engineering Research, 9(20), 6979-6985,2014.

Chandramohan, D et.al., American Journal of Applied Sciences, 11
(4),623-630,2014.
https://pdfs.semanticscholar.org/19e8/56abe7720e513b65612dad3c0
edff976d4d2.pdf

Murali, B etal., Carbon - Science and Technology,6(1), pp.
330-335,2014.

Pandyargj, V et.al., International Journal of Mechanical Engineering
and Technology,9, pp. 1034-1042,2018.
http://www.iaeme.com/MasterAdmin/UploadFolder/IIMET_09 12 1
03/IIMET_09 12 103.pdf

Murali, B eta., Journal of Chemical and Pharmaceutical
Research,6(9), pp. 419-423,2014.
http://www.jocpr.com/articles/chemical -treatment-on-hemppol ymer-c
omposites.pdf

Chandramohan, D., Murali, B., Academic Journal of Manufacturing
Engineering, 12(3), 67-71,2014.

K Gurusami, et.al. (2019):, International Journal of Ambient Energy,
DOI: 10.1080/01430750.2019.1614987.

Chandramohan, D., Ragjesh, S,, Academic Journal of Manufacturing
Engineering,12(3),72-77,2014.
https.//www.researchgate.net/publication/286590092_Study of _mac
hining_parameters on natural_fiber particle reinforced_polymer co
mposite material

Chandramohan.D., and A.Senthilathiban., International Journal of
Applied Chemistry, 10 (1),153-162,2014.

Chandramohan, D et a. Journal of Bio- and Tribo-Corrosion (2019)
5:66.

https://link.springer.com/article/10.1007/s40735-019-0259-z

Sathish, T., Chandramohan, D. International Journal of Recent
Technology and Engineering,7(6), 287-290,2019.

Sathish,T. et.al., International Journal of Mechanical and Production
Engineering Research and Development, Volume 2018, |ssue Special
Issue, 2018, Article number IIMPERDSPL 201883, Pages 705-710.

D Chandramohan and Ravikumar L, , Materials Today: Proceedings
Volume 16, Part 2, 2019, Pages 744-749
https://www.sci encedirect.com/science/article/pii/S22147853193099
9X

Murali, B et.al., Mechanical properties of boehmeria nivea reinforced
polymer composite, Materials Today: Proceedings, Volume 16, Part
2, 2019, Pages 883-888.

https://www.sci encedirect.com/science/article/pii/S22147853193101
93

S. Dinesh Kumar, et a., ANN-AGCS for the prediction of temperature
distribution and required energy in hot forging process using finite
element analysis, Materials Today: Proceedings,
https://doi.org/10.1016/j.matpr.2019.05.426.

S. Dinesh Kumar, et.al., ‘Optimal Hydraulic And Thermal Constrain
For Plate Heat Exchanger Using Multi Objective Wale Optimization’,
Materials Today Proceedings, Elsevier Publisher, 2019.

DOl : 10.1016/j.matpr.2019.07.710.

M. D. Vijayakumar, et.al., Experimental investigation on single point
incremental forming of 1S513Cr3 using response surface method,
Materials Today: Proceedings.

T. Adithiyaaet.al.,, Flower Pollination Algorithm for the optimization
of stair casting parameter for the preparation of AMC, Materials
Today: Proceedings.

https://doi.org/10.1016/j.matpr.2019.07.711.

Chandramohan, D., Marimuthu, K. Applications of natural fiber
composites for replacement of orthopaedic aloys, Proceedings of the
International  Conference on Nanoscience, Engineering and
Technology, 6167942, pp. 137-145,2011.

T. Adithiyaa et.al.,, Optimal Prediction of Process Parameters By
GWO-KNN in Stirring-Squeeze Casting of AA2219 Reinforced Metal
Matrix Composites, Materials Today: Proceedings (2019).
DOI:10.1016/j.matpr.2019.10.051.

K. Gurusami, D. Chandramohan, S. Dinesh Kumar et 4.,
Strengthening mechanism of Nd: Yag laser shock peening for
commer-cialy pure titanium (CP-TI) on surface integrity and residual
stresses, Materials Today: Proceedings.
https://doi.org/10.1016/j.matpr.2019.09.141.

Retrieval Number: A2210109119/2019©BEIESP
DOI: 10.35940/ijitee.A2210.119119
Journal Website: www.ijitee.org

34.

35.

36.
37.

Chandramohan, D.and Marimuthu, K., Natural fibre particle
reinforced composite material for bone implant, European Journal of
Scientific Research, Vol.54, N0.3,384-406,2011.

Prabhakaran Vasantha-Srinivasan, Raja Ganesan Sengodan Karthi,
Muthiah  Chellappandian, Athirstam Ponsankar, Annamalai
Thanigaivel, Sengottayan Senthil-Nathan, Devaragjan Chandramohan,
Aspergillus flavus (Link) toxins reduces the fitness of dengue vector
Aedes aegypti (Linn.) and their non-target toxicity against aguatic
predator, Microbial pathogenesis,128,281-287,2019.
DOI:https://doi.org/10.1016/j.micpath.2019.01.014.

Chandramohan, D and John Presin Kumar A. Experimental data on the
properties of natural fiber particle reinforced polymer composite
material, Datain Brief,13, pp. 460-468,2017.

AUTHORSPROFILE

Dr.P. Periyasamy, was born in Trichy, Tamilnadu,
India. He received his BE degree in Production
Engineering, M.E in Manufacturing Engineering and
Ph.D in Mechanical Engineering from Anna University,
Chennai. He has more than 20 years of teaching
experience. His field of interest is Manufacturing

Engineering and he has published more than 30 papers in Scopus indexed
Journals.

Dr.K.Gurusamy, has received his B.E degree in
Mechanical Engineering ; M.E in Computer Integrated
Manufacturing Engineering and Ph.D in Mechanical
Engineering from AnnaUniversity, Chennai and also he
has completed his MBA(HR) from University of

Madras. He has more than 13 years of teaching experience and 19 Y ears of
Industrial Experience. Hisfield of interest is Manufacturing Engineering and
he has published more than 10 papersin refereed international Journals.

Mr. M. C. Anand chakaravarthi, born in Mylapore,
Chennai, India in 1986. He received his Bachelors in
Mechanical Engineering from Tagore Engineering
College, Chennai, in the year 2008 and Masters in
Engineering in Internal Combustion Engineering from
college of Engineering Guindy, Anna University,

Chennai in 2012. Currently he is working as Assistant Professor in the
Department of Mechanical Engineering, Sri Sai Ram Engineering College,
Chennai, India. He has more than 7 years of teaching experience. Hisfield of
interest is Thermal Science.

Dr D Muruganandam is a Dean Research at Sri

Venkateswaraa College of Technology. He published

more than 36 International journals. He have received

many champions award in SAE Sothern Section.

Currently he is a member in SAE India He had
delivered more than 150 guest lecturers at various engineering
colleges.

Dr.JJayapriya is Professor in Department of
Mathematics Sathyabama Institute of Science and
Technology Chennal has about 18 years of teaching
experience, for engineering students joined in
Sathyabama Institute of Science and Technology as

Senior Lecturer on june 2007. Her research area includes Graph Theory,
Formal languages & Automaton. Journals.

4664

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring In;


http://www.applied-science-innovations.com/cst-web-site/CST-5-3-2013/CST%20-%2080%20-%20FINAL.pdf
http://www.applied-science-innovations.com/cst-web-site/CST-5-3-2013/CST%20-%2080%20-%20FINAL.pdf
https://pdfs.semanticscholar.org/19e8/56abe7720e513b65612dad3c0edff976d4d2.pdf
https://pdfs.semanticscholar.org/19e8/56abe7720e513b65612dad3c0edff976d4d2.pdf
http://www.iaeme.com/MasterAdmin/UploadFolder/IJMET_09_12_103/IJMET_09_12_103.pdf
http://www.iaeme.com/MasterAdmin/UploadFolder/IJMET_09_12_103/IJMET_09_12_103.pdf
http://www.jocpr.com/articles/chemical-treatment-on-hemppolymer-composites.pdf
http://www.jocpr.com/articles/chemical-treatment-on-hemppolymer-composites.pdf
https://www.researchgate.net/publication/286590092_Study_of_machining_parameters_on_natural_fiber_particle_reinforced_polymer_composite_material
https://www.researchgate.net/publication/286590092_Study_of_machining_parameters_on_natural_fiber_particle_reinforced_polymer_composite_material
https://www.researchgate.net/publication/286590092_Study_of_machining_parameters_on_natural_fiber_particle_reinforced_polymer_composite_material
https://link.springer.com/article/10.1007/s40735-019-0259-z
https://www.sciencedirect.com/science/article/pii/S221478531930999X
https://www.sciencedirect.com/science/article/pii/S221478531930999X
https://www.sciencedirect.com/science/article/pii/S2214785319310193
https://www.sciencedirect.com/science/article/pii/S2214785319310193
https://doi.org/10.1016/j.matpr.2019.05.426
https://doi.org/10.1016/j.matpr.2019.07.711
https://doi.org/10.1016/j.matpr.2019.09.141

