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Abstract— In this study, polystyrene/polypropylene (PS/PP)
reinforced coconut and jute fibers were prepared byinjection
moulding. The total fiber content was fixed at 10wt%with the
ratios of 100/0, 75/25, 50/50, 25/75 and 0/100 wigf coconut
fiber/jute fiber. The effects of reinforced coconutand jute fibers
on mechanical properties of polystyrene (PS) and pgpropylene
(PP) have been investigated. Generally, the additioof 10wt% of
fiber (consisted of coconut and jute fiber) has ineased tensile
properties of composites. The tensile strength for aenposites
reinforced 100wt% of jute fiber ratio was higher than composites
reinforced 100wt% of coconut fiber ratio due to beter
mechanical properties of single fiber. However thevalue of
young’s modulus were contrast which composite reiofced
100% of coconut fiber ratio shows the highest valueand
decreased with the increasing of jute fiber. Impacstrength of the
composites was decreased by adding of 10wt% fibersThe
morphology of impact fracture surface was observedy SEM to
determine the fracture mode of the composite.
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interfacial adhesion and poor stability of the ghdspersion.
The incompatibility between different polymeric gka is
affected to the poor mechanical properties of pelyiriends.
This problem however has been solvent by usingouari
compatibilizers such as ethylene vinyl acetate sodlum salt
hydrate. The addition of compatiblizer has sigaifitty

improved the mechanical properties of the blenddgucing

the by enhancing phase adhesion [1].

In this research, a composite was prepared from
polystyrene/polypropylene blend as matrix and caovation of
jute fibers and coconut fibers. The ratio of codofitbers and
jute fibers were manipulated from the total of 1%wof fiber
loading. The effects of different ratio of cocoluie fibers on
the mechanical properties of composite were ingatid.

II.  EXPERIMENTAL

A. Material

Polystyrene (PP) was obtained from recycled mineral
water bottle. The PP was crushed and granulatedpritet by
using granulator. Polystyrene (PS) with industgielde HH30

Nowadays agriculture resources have been exploded {vas supplied by Petrochemical (M) Sdn. Bhd.

high technology revolution. The interest in usiregural fibers
such as jute fibers and coconut fibers as reinfoerd in
plastic materials has increased dramatically.
biodegradable and high cost of synthetic filler lagisacted
attention researcher to use natural fiber as ocgditier.

Natural fibers have many advantages compared to t

synthetic fiber, for example they have low densiggyclable
and biodegradable. Additionally they are renewahkgerial

and have relatively high strength and stiffness5][2,

Combination of low density and good mechanical props
of natural fiber has produced a composite whichable for
structural applications.

Combination of different polymers represents a very"

attractive route towards new materials. It is aesaotributed to

improve some deficient properties of common plastic

However the mainly disadvantage of this purposthésweak
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Coconut fiber and jute fiber were used for reinésnent.

NonThe coconut fiber was supplied by T&H Coconut Filgein.

Bhd, Senggarang, Batu Pahat and jute fiber wasnaotdrom
recycled rope.

'E_ Composite preparation

The fibers used were chopped in to the length ef £
mm. The fibers were soaked and cleaned by 5% anamoni
hydroxide (NH4) in distilled water for 24 hours be# drying
in oven at temperature of 70°C for 12 hours.

Composites were prepared from 90wt% of polymer dblen
atrix and 10wt% of fiber reinforcement by injecti
moulding. The temperature was set up based on ngelti
temperature of PS/PP blend which obtained from ebaffit
Thermal Analysis (DTA). Polestyrene and polypremd
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were blended together with
reinforcement, the composition of coconut fibegjtiber were
controlled into the range of 100%/0%, 75%/25%, SR%%#,

25%/75% and 0%/100% from the total of 10wt% of fibe

loading.
C. Measurement of mechanical properties of composite

A universal testing machine, model Shidmazu AG-H10K
was used to measure the tensile properties of csitepo
according to 1ISO 527 Standard. Charpy Impact test w
carried out using Impact tester type Wolpert inoedance
with ASTM D256

D. Scanning Electron Microscopy (SEM)

ratio 50:50. For theerfib

Figure 1. Tensile Strength of composite with défece ratio of coconut
fiber/jute fiber.

Figure 2 shows the results of young’s modulus. Jerall,
the young’s modulus of composites with 10% fibexdimg are
higher than PS/PP blend means the adding of fites
increased the stiffness of composite [7]. The trehgioung’s
modulus value is contrast to the tensile strengthickv
composite with 100% of coconut fiber ratio has thghest
value and the composite with 100% of jute fibeiordtas the
lowest value. However even the composite with 1Qfi%ute
fiber has the lowest young’s modulus, it is obsértteat no
significant differences compared to the compositgs 75%,
50%, 25% of coconut fiber ratios. The values of ngs

The morphology of impact fracture surface of themodulus were in the range of 1.2163 GPa to 1.22#4 G

composite was observed by Scanning Electron Micqmgc
(SEM) JEOL (model JSM-6380LA). The samples were

viewed perpendicular to the fracture surface.

.  RESULTSAND DISCUSSION

A. Tensile properties

The tensile strength of composites with differeratio of
coconut fiber and jute fiber are shown in figureGenerally
the tensile strength of polystyrene/polypropyleniend is
increased when adding 10% of fibers show the rdie
reinforcement. The increasing of tensile strengttifferent at
difference fiber ratio of coconut and jute fibenorposite with
100% of jute fiber ratio shows the highest valueterisile
strength while the PS/PP blend composite withdugrfiratio
has the lowest tensile strength. As expected, sedse in jute
fiber ratio would result in the reduction of temesistrength.
Only small reduction is observed when the ratiquoé fiber
reduces to 75%. It is about 1.61% lesser than 100%ate
fiber ratio. The high value of tensile strength acdmposite
content more jute fiber are related to its singberf properties
which the tensile strength of single fiber of jfiteer is higher
compared to the coconut fiber. It has been repatttat the
tensile strength of any composite are related ¢ dfemical
composition of the fiber and its internal structut@oconut
fiber has low strength due to its low cellulose teo which
play important role in contribute to the strengtmatural fiber

2].
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Figure 2. Young's modulus of composite with diffece ratio of coconut
fiber/jute fiber.

B. Impact strength

Graph Mean Values of Impact Strength vs Percentage of fibers added
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Figure 3. Impact strength of composite with differe ratio of coconut
fiber/jute fiber.

Figure 3 represents the results of Charpy impastt The
PP/PS blend has impact strength of 3.89 kJamd after
addition of fiber, the impact strength decreaseghdly. As
noted by Sanadi et al [10], the impact resistande
thermoplastic generally decreases in the presehcwtaral
fiber. It is known that the interfacial bond strémgthe matrix
and fiber properties are influenced the impact prips of
composites. Impact energy is dissipated by debgndiber
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and/or matrix fracture and fiber pull out. Fiberadture
dissipates less energy compared to fiber pull dbe failure
mechanism of these composite was mainly by fibekr qut
due to the weakness of interfacial strength betwdsr and
matrix. This is revealed by SEM micrograph in figur which
shows the fiber pull out at the fracture surfac8]2

Figure 4. SEM micrographs of impact fracture stefaf (a) PS/PP blend,
(b) composite with ratio of 0%coconut/100%jute filaad (c) composite with
ratio of 100%coconut/0%jute fiber.

The composites with high volume of jute fiber shitv lower
impact strength compared to the composite with higlume
coconut fiber. In spite of the low tensile strdngtoconut
fibers demonstrate better impact properties thda fiber.
This is probably due to high strain to failure betcoconut
single fiber [2].

IV. CONCLUSION

The incorporation of coconut fiber and jute fibetoi PS/PP
blend has increased the tensile strength and ysungdulus

indicates a better stress transfer from matrix iberf and
stiffness of composites. Jute fiber has contributethe high
value tensile strength of composites compared ¢oruat fibers
due to its single fiber’'s properties. The impaaesgth of
PS/PP blend were decreased when added fiberolissrved
by SEM that the fracture surface shows the failnezhanism
by pull-out indicates the weak interfacial strendgtbtween
fiber and matrix and effects to the low impact st of
composites.
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