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A Composite is a mixture of two or more elements that are physicochemical and
different from one another which can produce new products with better properties.
As technology advances, conventional composite materials began to be replaced
with polymer materials. One way of making polymer composites is to use
polyester resin with natural fiber reinforcement. Coconut coir is a natural fiber
with a high cellulose content and can produce high lignin is the cause of coconut
coir having stiffer properties than other natural fibers. It is this rigid nature that
causes coconut coir to be widely ogled by the textile industry. Another example
that is often used as a reinforcement for polymer composites is jute fiber. Jute fiber

is a natural fiber with high quality derived from the extraction of plant stems with
a multicellular structure. This research is about measuring the tensile test of
composites with a polyester resin matrix reinforced by jute and coconut fiber.
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INTRODUCTION

A Composite is a mixture of two or more
elements that are physicochemical and different
from one another which can produce new products
with better properties [3,9]. Filler in composite
materials is not only in the form of synthetic
composites, but there are also those from natural
fibers. For various reasons and considerations,
conventional composite materials began to be
replaced with polymer materials [12]. So that the
constituent of the polymer composite itself is a
matrix and reinforcement. Composites with
polymeric materials have several advantages,
including excellent adaptability, high tensile
strength, corrosion resistance, easier maintenance,
and ease of design [15]. One way to manufacture
polymer composites is to use polyester resin with
natural fiber reinforcement [17].

Tropical countries such as Sri Lanka, the
Philippines, and Indonesia produce abundant natural
fibers. Some of them are consumption waste [3,17].
One example of natural fiber from consumption
waste is coconut fiber. The chemical composition of
coco fiber according to the United Coconut
Association of the Philippines includes cellulose,
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pectin, hemicellulose, lignin, pyroligneous, gas,
charcoal, tar, tannin, and potassium [4,18]. Coconut
coir is a fiber with a high cellulose content. Where
the cellulose content can produce high lignin and is
the cause of coconut coir having stiffer properties
than other natural fibers. It is this rigid nature that
causes coconut coir to be widely ogled by the textile
industry [10,17]. Not only that, for several other
reasons such as its environmentally friendly nature,
as a form of reusing consumption waste, the price is
more affordable and sustainable, making coconut
coir widely used in the manufacture of polymer
matrices [5,12]. Since ancient times, natural fibers
have been widely used in the manufacture of various
products. One example is clothing. The natural fiber
is an environmentally friendly material with high
specific strength, has non-abrasive characteristics,
and is biodegradable so it is proven to be a good
reinforcement in polymer matrices. It is not
surprising that at present there have been many
studies that utilize natural fibers as polymer matrix
reinforcement. Its high modulus, as well as its
ability to reduce carbon footprint, make natural
fibers play an important role in the environment
[6,15]. Mechanical properties of coconut coir fiber
composites with polyester. After testing and SEM
photos, the optimal fiber volume fraction of the
coconut fiber composite that can withstand crack
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propagation is obtained [8].

Fig. 1. Coconut and jute fibers used in the fabrication of
composites

Another example that is often used as a
reinforcement for polymer composites is jute fiber.
Jute fiber is widely cultivated and processed in
China, Japan, and Malaysia. Jute fiber is a natural
fiber with high quality derived from the extraction
of plant stems with a multicellular structure. Not
much different from coconut coir, jute fiber is also
composed of cellulose, hemicellulose, lignin, and
gelatin. And jute fiber is widely used in the
automotive industry.

This study aims to measure the tensile
strength of a composite material with a matrix of
polyester resin reinforced with jute and coconut coir
fibers.

EXPERIMENTAL METHOD

The materials used in this experiment are
polyester resin as a matrix, jute and coconut fiber as
filler, and also catalysts and wax. The tools used in
this research is a set of glass molds consisting of a
glass plate that serves as a mold base, mold, latex
gloves, and plastic cups. In the manufacture of this
composite, three variations were carried out, as
shown in table 1.

Table 1. Designation of composites.

Composition of composite Designation
Resin 85% + Jute Fiber 15% A
Resin 85% + Coco Fiber 15% B
Resin 85% + Jute Fiber 7.5% + Coco Fiber
C
7.5%

The jute and coconut coir fibers are cut to
lengths equal to the length of the mould. The molds
and glass plates are smeared using waxing. Jute
fiber and coconut fiber are inserted into the mold
according to a predetermined variation. The resin

with the catalyst is mixed as needed. The resin
mixture with the mixed catalyst is poured into the
mold until the jute and coconut fiber sinks. The
material is dried by aerating. The material can be
removed from the mold when it is completely dry.
After the material is dry, the tools and materials are
cleaned. Before the material is tested, the length,
width and thickness of the material are first
measured. Tensile test is carried out using the
Universal Testing Tensile tool.

RESULTS AND DISCUSSION

Mechanical properties such as tensile strength
were investigated and the results were evaluated.
Test results on samples of different compositions
will provide insight into the performance of each
reinforcement with the polyester matrix. The
experimental results of reinforcing materials
combined with matrix materials will facilitate the
study of the properties and effects of reinforcing
materials on mechanical properties. Tensile
specimens were prepared according to ASTM
D3039 and tested using a universal testing machine.
Young’s modulus, tensile strength, and elongation
are directly related to the sample showing the
mechanical characteristics of the material shown in
Figures 2-4.
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Fig 2. Characteristics of composite A

The composition of the specimens made
with various volume fractions was tested for their
mechanical properties through tensile strength. The
tensile strain of the tensile stress for different
combinations of composite specimens is shown in
Fig. 5. The results showed that composite A had a
strength of 281.19 kgf and a modulus of 3.47 MPa,
composite B had a strength of 271.96 kgf and a
modulus of 4.11 MPa. It can be seen in Figure 5, the
50% jute and 50% coconut hybrid samples have
excellent tensile qualities and can withstand the
strength of up to 20.8 MPa with a time of almost 7
seconds, to be exact, 6.844 seconds as shown in
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Figure 6. The tensile strength of fibers is affected by
many factors, such as fiber properties, fiber size,
biodegradability, chemical properties, matrix type,
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Fig 3. Characteristics of composite B

Tensile stress (MPa)
Elongation percentage @ peak (%)

S

25 58 T

= 5

S 20 r56 3

2 L 54 ©

@ 15 - %

£ 52 £
(%]

@ 10 T L 5 §

= 5

2] 4% &

0 . . . 46 &

A B C S

. w

Composite

Fig 5. Comparison of tensile strength and % elongation of
various composite materials

number of epoxy and fiber layers, and fiber
orientation in the matrix [1,2]. It is proven that the
combination of two types of filler produces a
material with high tensile strength. This is because
the coco fiber is compatible with glass fiber and
resin to produce a hybrid composite and it was
found that the length of the coir fiber and the glass
fiber layer affect the mechanical properties of the
composite [3-7]. In addition, jute fiber itself has
excellent compatibility with various resins [14-17].
Jute fibers were tested in different directions of
polyester and found that the transverse direction
provided better abrasion resistance and improved
adhesion between fiber and matrix [12]. It is also
known that the surface area of jute fiber in the
composite per unit area is the same as that of
coconut fiber [13], so the resulting stress transfer is
the same, indicating that composite A produces
good tensile properties compared to other
composites.

Figure 7 shows the maximum elongation
percentage of 5.67% for Composite A and 5.06%
minimum elongation percentage for Composite C
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Fig 4. Characteristics of composite C
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Fig 6. Graph of the tensile stress-time curve for each composite

(50/50% by weight, jute/coconut). The percentage
of elongation in composite B is between
compositesA and C, which is 5.14%. The difference
in each percentage of elongation in the composite is
not so large. The time required for the specimen to
fracture is increasing as the percentage of elongation
increases. Composite A has the highest elongation
because the jute fiber content as a leather material
has a higher ultimate tensile strength so it can with-
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Fig 7. Graph of the elongation percentage-time curve for each
composite
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Table 2. Tensile strength test results

Composite Force @ peak Tensile stress @ Elong @ peak Elongation Modulus (MPa)
(kgf) peak (MPa) (mm) percentage @
peak (%)
A 281.19 19.70 12.48 5.67 3.47
B 271.96 15.60 11.36 5.14 3.03
C 305.54 20.81 11.14 5.06 411

stand the load. Table 2 provides tensile test data for
all composites obtained in this study.

CONCLUSION

Research has been carried out with coir and
jute fibers were used as polymer composite filler.
Following the experimental analysis carried out in
this study, a better understanding of the properties
of natural fibers related to tensile strength has been
obtained. The maximum tensile strength obtained
for the composite made with 50% jute and 50%
coconut fiber was 20.8 MPa. The tensile strength
curve shows that the composite with the highest
tensile strength takes the shortest time compared to
other composites, make only 6.8 s. With this, it can
be concluded that the composite sample with a
blend of jute and coconut fibers is more durable
than the coconut fiber sample and the jute fiber
sample.

ACKNOWLEDGMENT

The authors would like to thank Department
of Physics, Faculty Science and Technology, State
Islamic University (UIN) Maulana Malik Ibrahim
Malang who have provided support so that this work
can be completed.

REFERENCES

[1] Adeniyi, A.G., dkk. (2019). A review of coir
fiber  reinforced polymer  composites.
Composites Part B, 176, 1-10.

[2] Babu, N., Shivasai, B., Mahesh, V., & Reddy. P.
(2017). Design and analysis of coconut fiber
reinforced polyester composite leafspring.
International Journal of Mechanical
Engineering and Technology, 8(6), 544-552.

[3] Benin, S.R, S. Kannan, Renjin J. Bright, A.
Jacob Moses. (2020). A Review on Mechanical
Characterization of Polymer Matrix Composites
& Its Effects Reinforced with Various Natural
Fibres. Materials Today: Procedings, 1-8.

[4] Hastuti, Sri. Herru Santoso Budiono. Diki llham
Ivadiyanto. Muhammad Nurdin Nahar. (2021).
Peningkatan Sifat Mekanik Komposit Serat
Alam Limbah Sabut Kelapa (Cocofiber) yang
Biodegradable. Reka Buana: Jurnal IImiah
Teknik Sipil dan Teknik Kimia. 6(1). 30-37.

[5] Islam, M.S. & Ahmed, S.J. (2018). Influence of
jute fiber on concrete properties. Construction
and Building Materials, 189, 768—776.

[6] Kumar, S Sathees, B. Sridhar Babu, Ch. Nithin
Chankravarthy, N. Prabhakar. (2020) Review on
Natural Fiber Polymer Composites. Materials
Today: Procedings, 1-6..

[7] Malalli, C.S. & Ramji, B.R. (2022). Mechanical
characterization of natural fiber reinforced
polymer composites and their application in
Prosthesis: A review. Material Today:
Proceedings, 1-7.

[8] Muddin, Saripudin. Jamaluddin. Darmadi Aziz.
Andi Haslinah. (2022). Pengaruh Fraksi Volume
Komposit Serat Sabut Kelapa Bermatrik
Polimer  Termosting  Polyester  Terhadap
Kekuatan Lentur. ILTEK: Jurnal Teknologi.
17(01). 15-19.

[9] Obada, D.O., et al. (2020). Effect of variation in
frequencies on the viscoelastic properties of coir
and coconut husk powder reinforced polymer
composites. Journal of King Saud University —
Engineering Sciences, 32, 148-157.

[10] Pawestri, Angger Kusuma Riza. Wasni
Hasanah. Arianto Murphy. (2018). Studi
Karakteristik Komposit Sabut Kelapa dan Sabut
Daun Nanas Sebagai Peredam Bunyi. Jurnal
Teknologi Bahan Alam. 2(2).112-117.

[11] Setyawan, Renaldi Teguh. Slamet Riyadi.
(2020). Analisis Variasi Struktur Serat Rami
Komposit Matrik Epoksi Terhadap Kekuatan
Uji Balistik dan Bending. Momentum: Fakultas
Teknik-Universitas Wahid Hasyim Semarang.
16(2). 111-115.

[12] Sharma, M., Sharma, R. & Sharma, S.C.
(2021). A review on fibres and fillers on
4



Berliana Maulani Naziha, Putri Ayu Nurmakhmuda: Analysis of Tensile Strength of Jute and Coconut Coir Reinforced Polymer Matrix Composite

Journal of Applied Science and Advanced Technology 5 (1) pp 1-6 © 2022

improving the mechanical behaviour of fibre
reinforced polymer composites. Materials
Today: Proceedings, 1-8

[13] Singh, C.P., dkk. (2020). Fabrication and
evaluation of physical and mechanical
properties of jute and coconut coir reinforced
polymer matrix composite. Materials Today:
Proceedings, 1-6

[14] Sinha, A.K., Narang, H.K., Bhattacharya, S.
(2017). Mechanical properties of natural fibre
polymer composites. J. Polym, 37(9), 879-895

[15] Sundarababu, J., Anandan, S.S. &
Griskevicius, P. (2020). Evaluation of
mechanical properties of biodegradable coconut
shell/rice husk Powder polymer composites for
light weight applications. Materials Today:
Proceedings, 1-7

[16] Sundaram, R.K., dkk. (2020). Experimental
investigation of mechanical properties and
drilling characteristics on polymer matrix
composite  materials.  Materials  Today:
Proceedings, 1-7.

[17] Widnyana, Arya, | Gde Rian, | Wayan Surata,
Tjokorda Gde Tirta Nindhia. (2020). Tensile
Properties of Coconut Coir Single Fiber with
Alkali Treatment and Reinforcement effect on
Unsaturated Polyester Polymer. Materials
Today: Procedings, 22, 300-305.

[18] Zulkifli. 1da Bagus Dharmawan. Wahyu
Anhar. (2020). Analisa Pengaruh Perlakuan
Kimia Terhadap Kekuatan Impak Charpy
Komposit Serat Sabut Kelapa Bermatriks
Epoxy. Jurnal Polimesin. 18(1). 47-52.



Journal of Applied Science and Advanced Technology
Volume 5 No.1 August 2022
Website : https://jurnal.umj.ac.id/index.php/JASAT e-ISSN : 2622-6553




