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ABSTRACT

Fiber which is a reinforcement in bolstered plastis also synthetic or natural past studies shoat dmly artificial
fibers like glass, carbon etc., are employed ireffibolstered plastics. though glass and other mawtenfiber
bolstered plastics possess high specific strerntgtir fields of application ar very limited owing their inherent
higher price of production. in this connection, esste degree investigation has been meted oubrio tise of
Hemp , a fiber copiously accessible in Bharat. Maltdibers don't seem to be only sturdy and lighghe but
additionally relatively the lowest. in the presembrk, Hemp composites ar developed and their médcakn
properties are evaluated. Mechanical propertiesHe#mp/polymer and compared with glass fiber/epodesé
results indicate that Hemp can be used as a passibinforcing material for creating low load beagn
thermoplastic composites.
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INTRODUCTION

Composites are combinations of two or more thamrvaterials in which one of the materials, is meining phase
(fibres, sheets or particles) and the other is imngthase (polymer, metal or ceramic). Compositeenials are
usually classified by type of reinforcement suchpadymer composites, cement and metal- matrix caitg®
(Chemical and Materials Engineering. Polymer matornposites are mostly commercially produced coiitgmin
which resin is used as matrix with different reitiog materials. The different type of fibre istural (plant,
animal, mineral) and man-made fibre for differepplécation. In metal matrix composites, metal i€ @f important
part of element and other part may be metal, ceramorganic compounds. Cement matrix compositesrade up
of cement and with aggregate and basically useduilding applications. Natural fibres have many agkable
advantages over synthetic fibres. Nowadays, vartgpes of natural fiores have been investigatadufse in
composites including flax, hemp, jute straw, wodde husk, wheat, barley, oats, rye, cane (sugdrb@amboo),
grass, reeds, kenaf, ramie, oil palm, sisal, asater hyacinth, pennywort, kapok, paper mulberignana fibre,
pineapple leaf fibre and papyrus. Natural fibres largely divided into three categories dependingheir origin:
Mineral based, Plant based, and Animal based. rBlafibre composites posses the advantages sudass
availability, renewability of raw materials, low &9 light weight and high specific strength, anidfress. It is
expected that in the near future biodegradablenpelg will replace synthetic polymers, at leastams specific
applications where a short life of the product Wil more desirable[2]. Natural polymers are comsidisuitable to
replace synthetic ones in some specific applicatiorhere a long span life is not required. Natuibtef
thermoplastic composites are relatively new famflgomposite materials.
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EXPERIMENTAL SECTION

The raw materials used in this work are
1. Hemp

2. Epoxy resin

3. Hardener

A. Fiber treatment

Alkaline Treatment

Alkaline treatment or mercerization is one of thesmused chemical treatment of natural fibers wheed to
reinforce thermoplastics and thermosets. The inapbmnodification done by alkaline treatment is dligruption of
hydrogen bonding in the network structure, theroyeasing surface roughness. This treatment resnaveertain
amount of lignin, wax and oils covering the extérsarface of the fiber cell wall, depolymerizeslalese and
exposes the short length crystallites. Additioraqfieous sodium hydroxide (NaOH) to natural fibempstes the
ionization of the hydroxyl group to the alkoxideA glass beaker is taken and 5% NaOH is added aftl &0
distilled water is added and a solution is madéer®ddequate drying of the fibers in normal shadim@ to 3 hours,
the fibers are taken and soaked in the preparedH\s@ution. Soaking is carried out for differenné intervals
depending upon the strength of fiber required.his study, the fibers are soaked in the solutianttioee hours.
After the fibers are taken out and washed in rupmater, these are dried for another 2 hours.fiblees are then
taken for the next fabrication process namely Brecasting process.

It is reported that alkaline treatment has two&fen the fiber: (1) it increases surface roughmesulting in better
mechanical interlocking; and (2) it increases thmant of cellulose exposed on the fiber surfacgs thcreasing the
number of possible reaction sites Alkaline treatiradso significantly improved the mechanical, impfatigue and
dynamic mechanical behaviors of fiber-reinforcedposites.

Acrylonitrile Treatment

A solution was made of 3% acrylonitrile, 0.5 hydeagoeroxide, and 96.5% ethanol (all % weight) dirdes in a

covered beaker for 3 hours[6]. In Acrylonitrile &tment, fibers are immersed in 5% aqueous NaOHisolfor 1h

at room temperature.The fibers were oriented imtbeld, and the mold placed in the solution andvedid to soak
for 15 minutes. The fibers were then drained atwha&ld to dry under the hood for 30 minutes.

Benzoylation Treatment

Benzoylation is an important transformation in arigasynthesis. Benzoyl chloride is most often usediber
treatment. Benzoyl chloride includes benzoyl whilattributed to the decreased hydrophilic natdréhe treated
fiber and improved interaction with the hydrophol®& matrix. Benzoylation of fiber improves fiber tnra
adhesion, thereby considerably increasing the giineof composite, decreasing its water absorptimhienproving
its thermal stability. The isolated fibers wererttemaked in ethanol forl hour to remove the benebldride and
finally was washed with water and dried in the oaeB80°C for 24 h.

Sample preparation

The samples were prepared using the fibers andyepdmch are handled differently in the processifige moulds
are cleaned and dried before applying epoxy. Wax wgeed as the releasing agent. In the case of fij@sepoxy
fabrication, the epoxy mixture is laid uniformlyenthe mould using a brush. Then a layer of th@phd strand mat
is applied over the layer of epoxy. The same poeess repeated until three such layers of epoxychiogped
strand mat are applied. Now the mould is closed @mdpressed for a curing time of 24 h. For HEMPxgpo
fabrication, the HEMP fibers were laid uniformlyemthe mould before applying any releasing ageepoixy. Then
the compressed form of HEMP is removed from thelthdthis was followed by applying the releasing retgmn the
mould, after which a coat of epoxy was applied. Thenpressed fiber was laid over the coat of eperguring
uniform distribution of fibers. The epoxy mixture then poured over the fiber uniformly and compdsfor a
curing time of 24 h. After the curing process, teamples were cut to the required sizes presciiibdide ASTM
standards.

Short Fiber Reinforced Composite

In this the short fibers with length of (3, 5, 79 mm is taken. For different length of fibers,adcellated amount of
epoxy resin and hardener HY951 of density 0.90.89@/cni is used (ratio of 10:1 by weight) was thoroughly
mixed with gentle stirring to minimize air entrapmieFor quick and easy removal of composite sheatsjld
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release sheet was put over and below the mouldycand wax was applied at the inner surface ointloald. After
keeping the mould on a glass sheet a thin layelr fhm thickness) of and matrix were poured intortfauld [7] .
The bundles of short fibers were arranged randaectional into the mould. Then again the matrix wasired
above the fibers and care was taken to avoid foomatf air bubbles. After 24 hrs the samples wakeh out of the
mould, cut into different sizes as per the ASTMdtrds and kept in air tight container for furtegperimentation.

B. M echanical Testing

After fabrication the test specimens were subjettedarious mechanical tests as per ASTM standdralslel). The
mechanical tests that we carried out are tensike impact test, flexural test, wear test. The spen size and shape
for corresponding tests are as follows.

TABLE .1ASTM STANDARD FOR SPECIMEN PREPARATION

VARIOUS TES1 | ASTM STANDARD | SPECIMEN SIZE (mr
Tensile tes D 303¢ 250 x 25 x 2.
Flexural tes D 79C 154 x 13 x.
Impact test D 256 64 x12.7x3.2

Tensile Test

After the fibers reinforced composite was driedydts cut using a saw cutter to get the dimensiospetimen for
mechanical testing. The tensile test specimen wesaped according to ASTM D3039. The most commeatispen
for ASTM D3039 has a constant rectangular crossicgec25 mm (1 in) wide and 250 mm (10 in) long.eTh
specimen was mounted in the grips with 50 mm géaeiggth. The stress strain curve was plotted dutiegtest for
the determination of ultimate tensile strength afadtic modulus. All the test results were takemfthe average of
three tests.

Flexural Test

Flexural test were using the 3-point bending methoecbrding to ASTM D790. The specimen dimensionewié7
mm (L) x 13 mm (W) and had 3 mm thickness. Flekteat was conducted to study the behavior andtyloif
material under bending load. The load was appliethé specimen until it is totally break. The fleadutest was
conducted for three different types of surfacetinemts of fiber composites.

Impact Test (Izod M ethod)

Impact is a single point test that measures a madgeresistance to impact from a swinging pendulimpact is

defined as the kinetic energy needed to initiadetfrre and continue the fracture until the specimdiroken. This
test can be used as a quick and easy quality dafiteck to determine if a material meets specifipact properties
or to compare materials for general toughness.stdredard specimen for ASTM D256 is 64 x 12.7 x 3

mm (2% x % x 1/8 inch). The most common specimékiiess is 3 mm (0.125 inch), but the preferredkimess is
6.4 mm (0.25 inch) because it is not as likelyead or crush.

RESULTSAND DISSUSSION

The fabricated HEMP fiber reinforced composites wabjected to various tests to evaluate their m@chh
properties. All specimens were prepared under theciications of ASTM standard. Mechanical testiofy
composites (tensile strength, flexural, impactrsith) were conducted and their properties wereuatedl.

Tensile Property

Tensile strength of the composite was calculatechayimum load to which the material can withstdhis usually
a universal testing machine loaded with a sampterdEn 2 grips that are either adjusted manuallgusomatically
to apply force to the specimen. Material to bee@shust be cut to a specific shape so as to figtips, most usually
in the form of a dog-bone shape when flat shebeisg tested. The sheet is cut or machined to skequegreat care
is needed to create a smooth edge. The tensilgttref the HEMP/epoxy composites is shown in Fégdr When
the fiber surface was modified with an aqueous Nasstution or benzoylation or acrylonitrile with there-
impregnation process, the tensile strength of tbeposite did seem to improve noticeably. With the-p
impregnation process, the tensile properties ef tbmposite showedcrylonitrile treatment 5 mm a small
improvement. The tensile strength increases reguftom the pre-impregnation process resulted isrdmancement
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of the mechanical interlocking however, when thegy/laaitrile treatment is used, an increase in #esile strength
was observed.

Table?2. Load Vsfiber length

TREATMENT
FIBER IN LENGTH (mm) UT | AK BZ AC
3 830 N 940N | 590 N 950 N
5 1100 N| 750N| 650N 1040 N
7 770N 940N| 710N 650 N
9 990 N 660N| 670N 1044 N

From the above result shows that acrylonitrile tedeb mm fiber length obtained good result. Thirement is
attributed to chemical interactions and mecharimdarlocking. It is believed that this acryloni&itreatment results
in an improvement in the interfacial bonding byigi rise to additional sites of mechanical intekiog, hence
promoting more resin/fibre interpenetration at theerface. It is observed in this study, that thtedent fiber
surface techniques with respect to the untreatetdiis different from the ratio of material prageralues obtained
from the composites using treated fibers and theeated fibers.

Flexural Property
The flexural strength of the HEMP/epoxy fiber corsipes plotted again as a function of the differfdmér surface

treatments are shown in Table. 3

Table 3. Load VsFiber length

TREATMENT |
FIBER IN LENGTH (mm) [ UT AK BZ AC
3 55N|[ 50N | 354N 46N
70N | 3232 | 71N 37N
5 N
7 69N | 66N 67 N [ 42.21n
9 64N| 86N | 43N 48 N

Flexural properties such as flexural strength andutus are determined by ASTM test method D79@histest, a
composite beam specimen of rectangular cross seistioaded in either a three-point bending moda four point
bending mode. In either mode, a large span thick(lgh) ratio is recommended. We will consider otiilg three-
point flexural test for our discussion. The maximfiber stress at failure on the tension side deaural specimen
is considered the flexural strength of the material

Also, the observations made earlier for the tensitength on the effect of fiber—matrix adhesioa also seen
clearly here. The fiber surface treatments had mima effect on the flexural modulus, similarlyttee observations
made for the tensile properties. This indicates$ ¢hbetter contact and the increase in area ofacbiietween the
fiber and the matrix are improving the level of adion, probably by the incorporation of a mechdricaponent
of adhesion for the matrix—fiber interfacial strimgFrom the above result alkaline treated 9 mnrerfilength

obtained good result. When the fiber is treated lie alkaline a larger increase in the flexuradrggth is also
observed. When the chemical and the mechanical aoemts of the adhesion are combined, a larger aseref

strength is observed (20%). The failure modes m@udsed to further clarify the relationship betwéber—matrix

adhesion and the flexural strength.

Table4. Impact strength Vsfiber length

TREATMENT
FIBER IN LENGTH
(mm) uT AK Bz AC
3 14 19.1 23 17
5 22.61 14.2 18 17.4
7 19 27 19 18.5
9 23 27 19 27

Impact Property
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Impact is a single point test that measures a iageresistance to impact from a swinging pendullmpact is
defined as the kinetic energy needed to initisdetfire and continue the fracture until the specirmdémoken.

This test can be used as a quick and easy qualitiral check to determine if a material meets degnpact
properties or to compare materials for general hoegs. The standard specimen for ASTM D256 (13xp6x8
and specimen prepared. Shown in Table 4in thisltreow that alkaline treated (7, 9 mm) fibers welgained
same and good results.

CONCLUSION

Experiments were conducted to characterize theasesfof treated and untreated fibers and to irgagstitensile
property, flexural property and impact propertynatural fiber composites. Tensile strength of theylanitrile

treated 5 mm fiber length was obtained good redult to better mechanical interlocking between fiead

matrix.Flexural strength of the alkaline treatech® fiber length was obtained good result due ttebehechanical
interlocking between fiber and matrix. Impact sgmof the alkaline treated (7, 9 mm) fiber lengths obtained
same results due to better mechanical interlockietyveen fiber and matrix. The alkaline treated 8 is the
overall best result obtained good result due téebehechanical interlocking between fiber and matfrom the
above result it can be concluded that the 3 mnr fil@re not suitable for short fiber (HEMP) epoxyrgbsite.
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