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ABSTRACT

Mechanical properties of epoxy composite reinforegéth recycled plants fibers were studied. Impacerggth,
tensile strength, flexural strength and hardnessevgtudied for composite material. These fiberseamaixed with
polypropylene resin in different reinforcement martage (0%-60%) and the effect on the above mechhkni
properties was studied. It has shown an enhancemeahtese mechanical properties after reinforcentgnfibers
the value of mechanical properties will increas¢hvimcreasing percentage of reinforcement.
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INTRODUCTION

Increased environmental awareness and consciousmesghout the world has developed an increagsitegest in

natural fibers and its applications to variousdelNatural fibers are now considered as a semdtesnative to
synthetic fibers for use in various fields [1]. Thse of natural fibers as reinforcing material®dath thermoplastic
and thermo set matrix composites provide positivarenmental benefits with respect to ultimate disgbility and

best utilization of raw materials [2]. Currentlyudies on use of lignocelluloses bio fibers in pla¢ synthetic fibers
as reinforcing materials are being pursued vigdyo{®]. These bio fibers are being extensively used the

production of cost effective ecofriendly biocomgesi[4].

The advantages of natural fibers over traditioe@forcing materials such as glass fiber, carbbarfetc are their
specific strength properties, easy availabilitghti weight, ease of separation, enhanced energweeg high

toughness, non-corrosive nature, low density, logt,cgood thermal properties, reduced tool weayaed dermal
and respiratory irritation, less abrasion to preg@sequipment, renewability and biodegradabill [

Plant fibers themselves can be thought of as comepotaterials with the stiff and strong cellulosécra fibrils
embedded in a hemicelluloses/lignin matrix. Howetlee composite structure in plant fibers is ratt@mplex (e.g.
two-phase matrix and cell wall layers). Moreovagnt fibers are part of a larger biological systém the plants,
with a long evolutionary history, and their propesthave, therefore been highly optimized with eespgo the
functional requirements of plants. Thus, the stafiplant fibre mechanical properties is not justassessment of
the reinforcement potential of plant fibers in nraade composites, but might as well provide insigtd the form
and function of a sophisticated composite matésial

METHODOLOGY

Materials
There are three types of materials employed indtidy: polypropylene resin Bamboo fibers (as ramgamatt) .

Composite Samples Fabrication

Hybrid composite of polypropylene - Bamboo fibecan be fabricated by the hand layup ftecien using
laboratory compression moulding machine. Ultrisavaves were used to clean bamboo fibers fronkshasd
dirt. Four types of samples were manufactured kswe:
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¢ Impact samples: The impact strength was determingidg lzod Impact tester for un-notched samples
conforming to (ASTM D 256) specification.

¢ Tensile strength samples: The standard dumb balbkes are cast according to (ASTM D 638).

« Compression strength samples: these Samples fidatiaacording to (ASTM-D618) standard.

Seven samples were manufactured for each testhiwiferent by the resin and reinforcement perogatas shown

in Table-1.

Table- 1 Structure of Samples

Samples number 1 2 3 4 g ¢ 1
Resin (weight%)| 100 90 8Q 7( 60 50 40
Fibres (weight %) 0 10 20 30 4 50 60

Deter mination of M echanical Properties

Izod Impact tester for un-notched samples was tgeglvaluated impact strength .The universal testrument
manufactured by (ZheJinang TuGong Instrument Cil) Wwas used to measure the tensile strength Wi#OKN)
load. Compression strength can be measured by-plmiaé test by using universal hydraulic press (g Harris
N0.36110) to calculate the maximum load exposdtiénmiddle of the sample.

RESULTS & DISCUSSION

Fig.1 represents impact strength values of compasiaterial vs. fibers reinforcing percentage .Galherthe
impact resistance considered low to the resinstdurittieness of these materials, but after retwifg it by fibers
the impact resistance will be increased becauséiltbes will carry the maximum part to the impaceegy which
exposition on the composite material .All this wilte and improved this resistance. The impacistasce will
continue to increase with increased of the fibensforcing percentage [7].

/

Fig. 1 Impact strength values of composite material vs. fibersreinforcing per centage

Fig. 2 Tensile strength values of composite material vs. fibersreinforcing per centage
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Fig.2 represents tensile strength of composite madtes. fibers reinforcing percentage .The resimsidered as
brittle materials where its tensile strength isyvew as shown in this Figure, but when reinforclng fibers this

property will be improved greatly, where the fibel withstand the maximum part of loads, and lmnsequence
will raise the strength of composite material [Bhe tensile strength will be increased with theefg) percentage
addition increased, where these fibers will beritisted on large area in the resin [9]. Even raiciftg by fibers

will enhance tensile strength.

Fig.3 shows the compression strength results befodeafter reinforcing with fibers .As we have séem this
figure, the compression strength of resin will b& before reinforcement because the brittlenesssf. However,
after added the fibers to this resin the flexutegrggth would be raised to the producing matergause the high
modulus of elasticity of these fibers will helpdarry a large amount of loads and raise this sthefid].
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Fig. 3 Compression strength values of composite material vs. fibersreinforcing percentage

CONCLUSION

» The addition of Bamboo fibers improves the impaterggth, tensile strength, and compression strength
polypropylene resin.

» Low cost for fabricated composite compared withstheeinforced by synthesis fibers.

* Reduce environmental damage through recycling aljui@l waste for Bamboo.
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