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Abstract. The manufacture and characterization of pandan wangi fiber-based composite
boards with epoxy resin using random fiber orientation method, fiber length 4 cm, with
fiber composition in grams (0, 0.1, 0.2, 0.3, 0.4, 0.5), mechanical and physical testing has
been carried out. The results obtained a tensile strength value of 52.26 MPa, flexural
strength 49.74 MPa, impact strength 30.6 kJ.mm?2, density 1.07 g.cm?, and moisture
content 2.05%. The results showed that the mechanical and physical properties that meet
the JIS A5905: 2003 standard are tensile strength > 0.4 MPa, bending strength > 32 MPa,
density 0.3-1.3 g.cm™, and moisture content 5-13 %. Therefore, pandan wangi fiber
composite with epoxy resin can be applied to car bumpers.
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1  Introduction

Currently composite technology is developing. This is due to the increasing need for
construction materials. The development of composite material technology recorded various
innovative findings, even amazing ideas. Composite board promises special advantages, besides

strength, it also has economic value and corrosion resistance [1].

Composite is a material that is formed from a combination of two or more forming materials
through an inhomogeneous mixture, the mechanical properties of each of the forming materials
are different [2-4]. From this mixture will produce a composite material that has different
mechanical properties and characteristics from the forming material. In general, composites
with fiber reinforcement are composed of the two main materials are matrix and fiber. Fibers
that have higher strength act as reinforcing components, while weak matrices act as binders and

give shape to the composite structure [5-6].
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In general, composite materials consist of two elements, namely fillers and binders. Materials as

reinforcement that can be used in the manufacture of composites are synthetic fibers and natural
fibers or natural fibers. Environmentally friendly composite materials are usually based on
natural fibers that can be obtained in the environment. Pandan wangi fiber (pandanus
amaryllifolius Roxb) is an alternative natural fiber material in scientific composite making, its
use is still being developed [7-8]. The resin used in this research is epoxy resin, because epoxy

resin has a higher level of resistance or strength than other resins [9-10].

Based on the description above, an idea emerged to create and characterize a composite board
based on pandan wangius fiber and epoxy resin. The purpose of this study was to determine the
mechanical and physical properties of a composite board based on pandan wangius fiber and
epoxy resin. While the practical benefits of this research can be used as a consideration for the

industrial sector to use composites as a substitute for construction materials.

2  Methods

2.1 Preparation of Pandan Wangi Fiber

Selected old pandan wangi leaves with a length of + 30 cm, pandan wangi leaves are then
cleaned and carried out soaking in mud for 9 days. The soaked pandan wangi leaves are then
cleaned using running water and dried, after which the pandan wangi fibers are soaked using 5%
NaOH for 1.5 hours to remove the lignin content in the fibers. After the soaking process is
complete, the pandan wangi fibers are washed using distilled water and dried. Pandan wangi

fibers that have been dried are then cut into pieces 4 cm long.

2.2 Manufacture of Pandan Wangi Fiber Composite Board

Pandan wangi fibers are weighed according to the fiber mass determined using a digital balance,
epoxy resin and hardener are weighed in a 1:1 ratio, then stirred using a stirrer until evenly
distributed. The specimen mold is coated with wax and aluminum foil to prevent the sample
from sticking to the mold. Pandan wangi fibers are arranged randomly and evenly on the mold,
then pour the epoxy mixture with a hardener (without fiber) into the mold using a spatula, the
mold is closed using a cover plate and placed on a hot press then pressed and set the temperature
to 70°C for 60 minutes. The mold is removed from the press and left for 10 minutes. The
sample is removed from the mold by removing the iron plate from the aluminum foil, then the
aluminum foil is slowly pulled from the mold. Samples were made such as the first sample
(without fiber), for the next sample with the composition of pandan wangi fiber (0.1; 0.2; 0.3;
0.4; 0.5) g. Furthermore, the resulting sample was characterized to see its mechanical and

physical properties.
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3  Result and Discussion

3.1 Mechanical Properties Testing
The test results of the tensile strength of pandan wangi fiber composites with epoxy resin can be
shown in the relationship between the tensile strength of the pandan wangi fiber composite —

epoxy resin with the composition of pandan wangi fibers as in Figure 1.
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Figure 1. Graph of composite tensile strength vs composition of pandan wangi fiber

In Figure 1, it can be seen that the lowest tensile strength is in the composite without pandan
wangi fiber, which is 26.4 MPa. The highest tensile strength in the pandan fragrant fiber
composite with epoxy resin with a fiber composition of 0.4 g, namely 52.26 MPa. The tensile
strength of the composites increased with the increase in the composition of the pandan wangi
fibers, but decreased in the composition of 0.5 g, namely 49.6 MPa, this was due to the
composition of the fibers that were too much so that the epoxy resin was unable to bind
homogeneously. According to Japanese Industrial Standard JIS AS5905: 2003, fiberboard

requires a tensile strength greater than 0.4 MPa.

The flexural strength test results of pandan wangi fiber composites with epoxy resin are shown

in Figure 2.
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Figure 2. Graph of Composite Flexural Strength vs Composition of Wangi Pandan Fiber

From Figure 2, it can be seen that the highest flexural strength of the wangi pandan fiber

composite — epoxy resin is found in the fiber composition of 0.4 g, namely 49.74 MPa. The
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lowest flexural strength was found in the fiber-free composition, namely 27.51 MPa. The

flexural strength of the composite increased with the increase in the pandan wangi fiber used,
but decreased in the composition of 0.5 g, namely 49.6 MPa. This is due to the composition of
the fiber which is too much so that the epoxy resin is not able to bind homogeneously. Based on
JIS A5905: 2003, several composites of wangi pandan fiber-epoxy resin with each variation of
the composition of wangi pandan fibers have met the requirements for fiberboard with flexural

strength greater than 35 MPa.

The test results of the impact strength of pandan wangi fiber composites with epoxy resin are
shown in the relationship between the impact strength of the composites and the composition of

the pandan wangi fibers as in Figure 3.
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Figure 3. Composite Impact Strength Graph vs Composite Pandan Wangi Fiber

From Figure 3, the highest impact strength is the composite with a fiber composition of 0.3 g,
the lowest is the composition without fibers. The impact strength of the composites increases
with the increase in the composition of the fibers used. However, there was a decrease in the
composition of 0.4 g and 0.5 g of fiber composition, this was due to the presence of voids,
which resulted in brittleness of the composite board. The increase in the composition of the

fibers used in the specimen, the greater the specimen’s ability to accept a given force.

3.2 Physical Properties Testing

The results of the density test of pandan wangi fiber composites with epoxy resin can be shown
in the relationship between the density of pandan wangi fiber composites — epoxy resin with the

composition of pandan wangi fibers as in Figure 4.
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Figure 4. Composite density VS fiber composition of Pandan Wangi graph

From Figure 4, it can be seen that the highest density of pandan wangi fiber — epoxy resin
composites is in the fiber-free composition, namely 1.117 g.cm?, while the lowest density is at
the fiber composition of 0.5 g, namely 1.01 g.cm?. In the pandan wangi fiber composite —
epoxy resin, the density decreased due to the increased use of fiber. If more fibers are used, the
matrix will be less. The reduction in the matrix causes the mass of the composite to be less. The
smaller the composite mass, while the composite volume remains, will cause the composite
density to decrease. Pandan wangi fiber composite board — epoxy resin can be used as a
fiberboard because it meets JIS A5905: 2003 which requires a fiber board density value of 0.35
g.cm™ to 1.3 g.cm?. So, all the variations in the composition of the resulting pandan wangius

fiber composites have met the specified requirements.

The results of water content testing of pandan wangi fiber composites with epoxy resin are
shown in the relationship between the density of pandan wangi fiber composites — epoxy resin

with the composition of pandan wangi fibers as in Figure 5.
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Figure 5. Graph of composite moisture content of water VS pandan wangi fiber composition

From Figure 5, the highest moisture content value of the pandan wangi fiber composite — epoxy
resin is in the composition of 0.5 g, while the lowest water content is in the composition without
fiber. So it can be concluded that the more fiber used, the higher the value of the moisture
content that is owned. JIS A5905: 2003 requires a fiber board moisture content of 5 -13%. From

the test results, all composites with variations in composition qualify as fiberboard.
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4

Conclusion

From the results of the research carried out the mechanical properties and physical properties of

pandan wangi fiber composites with epoxy resin, it can be concluded:

1.

Pandan wangius fiber can be used as a natural fiber composite reinforcement.

The addition of pandan wangi fibers to the composition of pandan wangi fibers with epoxy
resin greatly affects the mechanical properties, namely the highest tensile strength at 52.26
MPa at the composition of 0.4 g, the highest flexural strength at 49.74 MPa at the

composition of 0.4 g, the highest impact strength at 30.6 kJ.mm? at a composition of 1.38 g.

The more fibers used, the higher the value of the mechanical strength, and the lower the

density but the greater the water content.

Judging from the mechanical and physical properties of pandan wangi fiber composites with
epoxy resin, it has a flexural strength of 49.74 MPa and can be applied as a car bumper that
has a flexural strength of approximately 32 MPa.
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