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1. INTRODUCTION

Composite materials volume and number of applioastiof composite materials have grown steadily
conquering new markets relentlessly. They constitusignificant proportion of products ranging frereryday
products to niche applications. Fiber-reinforcednposites are Polytrophic in nature thereby tailpriis
properties according to the design requirementss Texibility is used to select a reinforcement anthereby
increasing the stiffness in a specific directioncls$ fibres are used for fabricating curved panéfieating the
necessity of secondary forming operation. Thesee fileinforced Composite materials produces strastuvith
zero thermal expansion of expansidheir eco-friendly, biodegradable and cheapermakes them superior ove

many other engineering materials.

Cellulose, hemicelluloses, pectin and lignin aee ghimary constituents of a natural fibre. The izdgion
technique of composites with natural fibers asfogoements consumes less energy when comparedeto

synthetic counterparts. [2, 3, 4, 5]. Good compositaterials can be fabricated with natural fibeith wood
mechanical, physical and chemical properties. Ausedonding with matrix is very much desirable 15,8].
Adhesion between the matrix and the reinforceméaytspa crucial role in deciding the mechanical ertips like

tensile strength of a composite material [9,10,Mgchanical properties like tensile, flexural arides properties
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of natural fiber based composite materials werduated by Vijaya Ramnath et al [12, 13].

Sharavanana et al [14] fabricated hemp and flaxpomites in the mono and hybrid forms of compositsisg
hand lay-up method. They conducted various mechhtests to determine the mechanical charactes$tibe composite
laminate and the results were compared. They cdadlthat hybrid composites were performing beNgrrali et al[15]
conducted crash test analysis on natural fiber csitgp materials and demonstrated the suitabilityhefnp and jute
(mixture) Research is also going on Sandwich coitgegich is a special form of a laminated composihd basalt fiber
composites.[16, 17, 18]

Mohan Kumar [19] studied the mechanical properniethe fibers extracted from areca fruit and coregahose
properties with the other known natural fibers. dtedied the chemical treatment of these fiberskKztiet al [20] carried
out physical and flexural properties of compositesde by areca fibers with a randomly distributeerdation of fibers.
The results showed that flexural strength increasill increase in the fiber loading percentage. Garad to untreated
fiber, significant change in flexural strength hiaelen observed for treated areca fiber reinforcenfeotidar et al [21]
evaluated the Mechanical and Thermal Properti€thoft areca nut leaf sheath fibre reinforced paggtene composites.
In this study the composite with 10% areca nut Eedath fiber was found be performing better witdthr mechanical

properties.

Government Rabboni Mike et al [22] examined the&fbf filler content and the particle size on thechanical
properties of neem bark flour-filled high densitplyethylene composites. Thandavamoorthy et al [B@jricated
composites withch opped neem fibers and bidireatibanyan woven fibers with epoxy resin using hiayeup technique.
Two fibers, namely chopped neem fiber and wovenydanfiber, were stacked in three different sequence
The mechanical properties, such as tensile, comipresand impact tests, were carried out to quatitié effect of the
fiber weight fraction and the stacking sequenctbefr on the strength of the hybrid composite. THwease in 9 % woven
banyan fiber weight fraction has a positive infloenon the tensile and compressive strengths of niieiral
fiber-reinforced hybrid composites. Shankar garetsh [24] conducted experiments with neem and m@iblnond fiber

based composites and concluded that the presemeeof increased the tensile properties of the ceitgso

Sweety Shahinur et al [25] stressed the use of rilakibres as they are Cost effective, Non-Abrasavel
Eco-friendly. The drawbacks of the Natural Fibemsvalso discussed as they have Uneven propertaiffeaent parts.
Puglia et al [26] pointed out the drawbacks of gsiatural Fibre Composites as they are hygroscopitature. The

moisture absorption was one of the main drawbait&d by them.

Yusran et al [27] concerned about the hydrophiéture of the Natural Fibres as it affected the grenfince of
the composites. At elevated temperatures, the BlaRibres have a tendency to catch fire. The treatrof Fibres with
NaOH was suggested. Donghwan Cho et al [28] cordutlat the properties of the polymeric resins veigaificantly

improved by incorporating the natural fibers irtte tesin matrix.

Nor AmalinaNordin et al [29] compared the specifiear rate between Kenaf Polyester Composite (KP@)
Kenaf Epoxy Composite (KEC). Chin et al [30] cor#d that the presence of certain natural fibeeskikeaf increase the

wear performance of composite materials
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2. MATERIALS USED

The inexpensive nature, abundant availability oeieand Areca fibers has a high potential as retinfgrfibers in
polymer composites. These fibers are pest resistadt easily extractable, were shown in the figureEfioxy resin
(Araldite LY 556) and the hardenerHY951 were used.

3. FABRICATION OF COMPOSITES

In the beginning of the process the fibers arevadtbto dry in sunlight to get rid of moisture camten order to separate
them as small flakes, a comb was used. Then ttmm@ended releasing agent (polyvinyl alcohol) wagliad for easy
removal of the composite. Two epoxy resin coatesggfiber are made and it allowed drying for 7 @chburs for curing.
Now on the mould the releasing agent is appliedamather one of GFRP laminate is placed on it. lBem and Areca
fibres were placed between GFRPs. After that thRBRminate was laid to form the top surface. Aasefor was used to
remove composite material from the mould. Then5&@ rectangular iron bar was placed over it. Iswarsevered for
many hours without interruption to allow the resiixture dry. According to the necessary measurenptkaetcomposite is
machined. The Sample size is 300 mmx 300 mmx8 mmpaepared. In this work, 3 types of samples wabegi¢ated.

They are named as follows:

e Sample I Neem-75% + Areca-25% by Volume
e Sample 2 Neem-50% + Areca-50% by Volume
e Sample 3 Neem-25% + Areca-75% by Volume

Figure 2: Shows the Laminates of Samples 1, 2 and 3

4. TESTING OF COMPOSITE SPECIMENS

4.1 Tensile Test

Tensile testing process was conceded by followiiregASTM D638 standard with the speed of 5mm / mifiinus Olesan
UTM. The Sample dimensions are shown in figure @ Bensile Tested specimens are shown in figure irfimum of
five specimens were tested to get the average vaheeUTM setup is shown in figure 5.
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Figure 3: Tensile Test Specimen as per ASTM D: 638.

Figure 5: Tensile Test Machine Set-up (UTM).
4.2 Flexural Test

The flexural test was done by preparing the saamplger ASTM: D790 standard as shown in figure 6Fexiural tested sample

is shown in figure 7. The Flexural Testing is damteroom temperature about 40% relative humiditye T@omposite

experimented to a load at its half way among tlénshof fractures and breaks is shown in figure 8.
1500 1?1

I 00
¢ I

Figure 6: Schematic Diagram of Flexural Test Specien.
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Figure 7: Flexural Tested Specimens. Figure 8: Flexal Tested Specimen at Failure.
4.3 Impact Test

The different composites have been done to andhezénpact capability, During the Charpy impact tesng as shown in
figure 10. Test is done by ASTM: D5379 standardgiasn in figure 9. and the setup is shown in fegaf.

127.00

Lgge

|

12,7000

10.0000

£3.5000
Figure 9: Schematic Diagram of Charpy Test Specimen

Figure 10 Impact Tested Specimens. Figure 11: Charpy Test/Impact Test Set Up.
4.4 Wear Test

Tribological behavior of a material is importantthre study of its characteristics. Wear test ialmtatory procedure for
determining the wear of materials during slidingngsa pin-on-disk apparatus as shown in the figize Materials are
tested in pairs under nominally non-abrasive comalt The principal areas of experimental attentionsing this type of
apparatus to measure wear are described. The aeeffiof friction may also be determined. Wear Itssare usually
obtained by conducting a test for a selected gidiistance and for selected values of load anddspee
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Figure 12: Wear Test Apparatus.

4.5 Morphological Analysis

In this work morphological analysis was performeiihg Scanning Electron Microscope. The Tescon-$pé tnachine

was used. It can be operated with a Voltage o307 with a magnification up to 4, 00,000. The fleson ranges upto 5

nm with IRCD Camera Chamber view.

5 RESULTS AND DISCUSSIONS
5.1 Tensile Test

The pulling force applied on the specimen in theMJWas called a load, which was plotted againstrtaerial length

change, or displacement as shown in the figur& i8.observations were given in the table 1. Froanéist result, it could
be concluded that Specimenl had an ultimate telesitb of 1.81kN, specimen 2 had 0.91kN and specidead 2.85 kN.

In most of the parameters the specimen three detéar lin tensile test.

Table 1: Tensile Test Results

Test Parameters O Ewcdbla e
Specimen 1| Specimen 2| Specimen 3
Gauge width (mm) 13.31 13.33 13.25
Gauge thickness (mm) 9.56 7.58 6.56
Original Cross sectional area (Mm  127.24 101.04 81.92
Ultimate tensile load (kN) 1.81 0.91 2.85
Ultimate tensile strength (Mpa) 14.00 9.00 23.00
N— SPECIMEN-1 Load (XN) SPECIMEN-2 Lisad PR} SPECIMEN-3
e - g
= B
1 = o
';': T —#—SPECIMEN 1{KN) g: e SPEIMEN-2(KN) ; | —— N
s ,' 02 N
P " Pl
Displacemznt {mm) ’ Displaxement rr:ml D‘ﬂ;hww t;m
a: Specimen 1 b: Specimen 2 c: Specimen 3
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Load (kN) 35

e SOECIMEN- LIKN]

s=fll= SPEIMEN-2(KN)

= SPECIMEN-3{KN)

f

©5
Displacemenit {mm)

d: Comparison of Specimens 1,2 and 3
Figure 13: Tensile Test: Displacement Vs Load.

5.2 Flexural Test

The flexural properties of the composite samplesfamished in table 2. Load Vs displacement grapdie drawn as

shown in the figure 14. The specimen 3 performd imedomparison with specimens 1 and 2.

Table 2: Flexural Test Results

Observed Values
Specimen 1| Specimen 2| Specimen 3

Test Parameters

Flexural Strength (Mpa 23.57 24.09 91.11
SPECIMEN-2 Load (KN) SPECIMEN-1 SPECIMEN-3
Load (KN) 05 - — g
L e — 08
03 —ﬁi 02 07 |
o 7 o ] o /
02 / e SPECIMEN-2(KN) 03 l Load (kKN)
015 02 =4 SPECIMEN-1(KN) 03 1 b SPECIMIEN-3(KN)
01 + 01 ] 02 4
0.05 i LA, 01
07 0
e 2 4 6 0 2 4 6 8
005 W T re—y—— Displacement {mm)
a: Specimen 1 b: Specimen 2 c: Specimen 3
Load (KN}
a9
a7
a6
o= —4—SPECIMEN-1(KN)
04 f - —B—SPECIMEN-2(KN)
/ SPECIMEN-3(KN)
02 / I/
01 I
°1 1 2z 3 4 5 6 7

Displacement (mm)

d: Comparison of Specimens 1, 2 and 3
Figure 14: Flexural Test: Displacement Vs Load.
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5.3 Impact Test
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The energy absorbed by the each specimen whemipected by a heavy blow is summarized in theet&bl

5.4 Wear Test

Table 3: Impact Test Results

Specimen No.

Composition

Energy Absorbed in Joules

1 Neem 75%-+Areca 25% 15
2 Neem 50%-+Areca 50% 23
3 Neem 25%-+Areca(75% 3.1

The results of the wear test are tabulated in &aet4. The figure 15 shows the variations of wede of composite

specimens corresponding to sliding distance. Theposite specimen 3 with neem 25 % and areca 75%rpebetter in

comparison with composite specimens 1 and 2 whicke hesser areca content. The wear test confiraighle resistance

of specimen against wear increases with higherecdmf areca fiber.

Table 4: Wear Test Results
Specimen L(Ead Speed of Disc | Time fpr Sliding Weight before Weight After \I;\?:Izm VF\QIZ::
9) (r.p.m) (minutes) Test(g) Test(g) @ (mm%m)
1 0.5 800 5 15.9947 15.9826 0.0121 0.0123
2 0.5 800 5 16.2358 16.2264 0.0094 0.0095
3 0.5 800 5 16.4395 16.4310 0.0085 0.0086

0.008

0.006

== SPECIMEN-2

0.004

0.002

2 4 [ 8
Sliding distance (mm)

10 12

== SPECIMEN-1

SPECIMEN-3

Figure 15: Wear Test-Sliding Distance Vs Wear Rate.

5.4 Result of Morphological Analysis

The figure 16 shows the SEM images of specimensifNé5%+Areca 25%) of tensile test. Figures 16aléidshow the

breakage of matrix and crack growth direction. Fég@i6c and 16d shows the formation of small deiorithe matrix

structure.
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18 27 SEI X100 100m 1727 SEL
Figure 16 (a) Figure 16 (b)

Figure 16(c)
Figure 16: SEM Analysis of Tensile Test Specimen(Neem 75%+Areca 25%).

BV A8 fmm L {7 21SE 300 Xf00-400m 1697 SEl"
Figure 17 (a) Figure 17 (b)
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30KVt X250 00um - -16"27_Siz| A : v
Figure 17 (c) Figure 17 (d)
Figure 17: SEM Analysis of Flexural Test Specimen fNeem 50%+Areca50%).

Figure 17 shows the SEM images of specimens Ne&¥+BOeca 50% of flexural test. figure 17 a and 17 b
indicates the uneven breakage of fibers and figire and figure 17 d shows the formation of debnighe surface of the
matrix figure 18 shows the SEM images of specimeitls 25% neem and 75% areca. It shows the formatfodebris

from in the composite specimen.

16 27 SEI 3.0kV X100 - 100um 15 27 SEI

3.0kV X250  100pm 1427 SEI

3.0kV X200 1 N8 orme 0 ;
Figure 18: SEM Analysis of Specimen 3 (Neem 25%+Aca 75%).

6. CONCLUSIONS

In this work three types of composites were faltedavith hand-layup method. It was found that amtregspecimens 1
(Neem 75% + Areca 25%), Specimen 2 (Neem 50% + &A(80%) and specimen 3 (Neem 25% + Areca (75%), the
specimen 3 exhibits good mechanical characteridtidsgas better morphological properties and go@dmperformance.

This composite is more suitable for marine appiicatiue to the presence of neem.
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