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Abstract—Bagasse is produced of waste from the processing
of sugar cane into sugar. This waste is wasted a lot, so it is
necessary to treat this waste to become a composite material to
increase its economic value. At the same time, it can overcome
the handling of waste products. Impact loading test on the
composite material needs to be investigated to obtain a composite
polymeric foam material with a better impact strength. This
study aims to obtain the impact energy value on a composite
polymeric foam material with waste bagasse fibers as
reinforcement due to Charpy impact loading. The Bagasse is
mixed with resin and foamed polymer foam and a catalyst to
accelerate the chemical reaction to produce a new polymer
composite material with bagasse fibers reinforcement. The mesh
size used is Mesh 40 with a composition of different materials.
From the impact test data, it can be concluded that the energy
value of the impact load that this composite material can accept
is 176.535 Joules.
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l. INTRODUCTION

Composite materials science has continued to evolve in
recent years [1]. This research has attracted researchers and the
user of composite materials [2]. The continuous research series
has the aim of obtaining an excellent composite material [3]
and placing it according to its function [4], and gradually the
use of metal dominance decreases [5]. The processing and
mixing of two or more composite science materials have
different physical and chemical properties from each other [6].
The mixing process is carried out macroscopically [7] so that
the new material produced has much better strength than the
mixture of raw ingredients [8], and the original properties of
the original material will remain evident [9].

Developed countries have previously researched and
developed composite fillers [9]. Its development uses synthetic
materials, such as carbon fiber, rubber, plastic, and other
materials [10]. However, the use of synthetic fibers in
composites requires a relatively expensive process cost [11].
Other than that, it is hazardous for health and the environment

[12]. Natural fibers that are an alternative to synthetic fibers
can be sourced from plants or animals. Natural fibers utilize
natural fibers as a renewable resource such as palm oil, hemp
fiber, kapok fiber, seed fiber, sugarcane fiber, and banana fiber
[12] produces suitable composite materials [2]. The research of
natural fiber has received much attention in recent years.
Besides the relatively low processing price, easy to obtain,
harmless, natural materials are also environmentally friendly
[13]. The use of natural fibers (not synthetic or human-made)
needs to be further developed [14].

Natural fiber-based composites are composite materials
consisting of polymers that function as a matrix, usually can be
categorized into two, namely: thermoplastic [15]and thermoset
[6]. Meanwhile, natural fibers have good strength, which
functions as reinforcement such as hemp, palm oil, sisal, kenaf,
hemp, Bagasse [7].

The fibers used in composite materials have the advantage
of being isotropic fibers [16]. This fiber has a very high
mechanic strength [17]; also, exceptional stiffness can be
obtained [18] and is technically a natural fiber that is more
flexible [19] and superior to glass fibers in automobile
applications in the event of a collision [20].

Polymer composites using polymer foam have been widely
used in composite applications, and according to 2013 data,
their usage is close to 19 million tons. Moreover, by 2019,
these foamed polymers' compaosite demand will increase by 25
million tons [6]. Foamed polymer consumption predicts an
increase in the coming years [7]. In construction applications,
this polymer foam is widely used because of its excellent
mechanical properties and thermal [21]. Furthermore, a solid
polyurethane foam (PU) application is mainly used for thermal
insulation, packaging, coating, construction [22], automotive,
and other applications [23].

Many researchers have carried out previous research on this
composite material, such as that conducted by Artur Campos
Pereira in 2017. Artur studied the impact of Charpy on
composite materials using an epoxy matrix and straw fiber as
reinforcement. From his research series, it was found that there
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was an increase in the absorbable impact energy by increasing
the amount of hemp by 20% by volume. The size and impact
energy that can be absorbed is 215 Joules [20].

From the research above, the researcher wants to study the
amount of energy that the composite material can absorb by
using a polyurethane polymer matrix and bagasse fiber as
reinforcement. This study also needs a blowing agent to
decrease combined weight and expected that materials have
better impact strength.

This study aims to obtain the energy Charpy impact on
composite polymeric foam material with bagasse fibers
reinforcement.

Il. METHODS

A. Materials

The composite material is divided into two main parts:
binder and filler/ reinforcement material. This reinforced
material/ filler comes from local waste in the form of Bagasse.
Processing of composite materials to produce polymeric foam
agents is requiring blowing agent material such as
polyurethane. The final result in the manufacture of composites
polymeric foam is depended on: the selection and management
of Bagasse, setting, determining the amount of material
required, and the process of the steps in stages from start to
finish. The next step is very influential in soaking the Bagasse,
refining the Bagasse, and enriching and sampling the test
material. Fiber is obtained from Bagasse from sugar cane
traders around Langsa City in Aceh- Indonesia. The Bagasse is
then converted into a fiber, used as a filler and reinforcement
for the composite structure material. In this research, the binder
functions as a matrix are used as a thermoset polymer (BQTN
157). To decreased the weight of the composite material, a
blowing agent is required. A combination of polyol and
isocyanate is used as the blowing agent. To ensure that the
Bagasse is clean from oil and dirt, NaOH is added to the water
in the bagasse soaking process. Besides, catalysts are used to
speed up reactions in composite manufacturing.

This study used a variable weight composition of materials.
The variables that can be measured in this case are bagasse
fiber and resin, while the other supporting materials are fixed.
Two variations in composition were used in this study.
Variation one used fiber and the other without fiber. Each
variation needs three samples were taken. The results data
sample will be used on analysis. This latest research is to
determine the effect of adding fiber to composite polymeric
foam. Moreover, every sample material is labeled as 11, 12

labeling each variation in the sample composition.

B. The Process of Bagasse Fibers

Before making the specimens in this research, the initial
step is to produce fibers according to the desired size. The
process of producing waste bagasse fibers is carried out in
several stages. The processing stages can be described, namely:
a). The first step is to provide bagasse waste in the container;
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b). Bagasse soaked in a solution of air and 1% NaOH; c). Then
the Bagasse is cleaned with clean water and dried in the sun;
d). Bagasse cut into small pieces (5 to 10 cm); e). Crush the
Bagasse into small pieces using a fiber crusher to get a fine
fiber; f). The fine bagasse fibers are filtered with a size of Mesh
40; g). Fiber is produced.

C. The Preparation and Process of Specimens

The technique of producing samples of material composite
polymeric foam in this study begins with preparing materials.
This composite material is made of polymer type BQTN 157,
bagasse fiber, blowing agent, and catalyst. The composition of
the elements, each ingredient measure is made according to
weighed of the gradient. The initial step is purring polymer
material and bagasse fibers into a mixing container and then
stir until the parts are evenly mixed. Adding a catalyst was
needed when parts are evenly mixed. After a catalyst is evenly
mixed, a blowing agent added to the mixing container and stir
for a while. The final step is casting the ingredients into a
pattern. This method produces polymer composite structures in
random and non-continuous fiber directions.

Preparation of the Charpy impact test specimen was carried
out by combining the ingredients with a polyurethane polymer
as a matrix and bagasse fibers as reinforcement. The specimen
was made in two variations: without using bagasse fiber and
using bagasse fiber. Specimen Composite code needs to
identify the sample test. T-1 is without fiber, and T-2 is using
fibers. The Impact test results will be compared amount them.
Then the Energy absorbent of each specimen would be
analyzed, as the effect of adding fiber and demonstrated by
conducting an impact test. It will also be compared with the
impact test results carried out by Artur Camposo Pereira, using
an epoxy matrix reinforced with hemp fibers.

D. The Impact Charpy Loading Preparation

The energy absorbent of composite polymeric foam with
bagasse fibers reinforcement needs to test under Charpy impact
loadings. Specimens are made by pouring all gradient stuff
after mixing them into a pattern using the casting method. The
impact Charpy and samples dimension refer according to
standard ASTM.

The step of the impact test procedure is: (1). Put the sample
to chucks position, (2). Set up and fixed the arm tool to initial
high level, (3). Start testing by released arm tool from an initial
high level, (4). results data recorded.

I1l. RESULTS AND DISCUSSION

Results of the production of the specimen for the Charpy
impact test can be shown in Figure 1. The matrix used is
polymer polyester BQTN 157 and the bagasse fiber as a filler,
which serves as reinforcement. Figure 1 shows two variations
of the test specimens; without using fiber and using fibers.
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T-1.1 T-1.2 T-1.3 T-2.1 T-2.2 T-2.3

Fig. 1. Charpy impact specimens .

The impact test was performed using the Charpy testing
procedure. The first variation test was carried out with test
objects with a fiber-free composition. The test data obtained
that three test samples with the variation without fibers are
shown in Figure 2(a). The maximum energy absorbed from that
variation on the test objects is 133.86 Joules, 146.72 Joules,
and 154.73 Joules.
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(b) with Fibers.

While the second step variation test was carried out on the
test objects with a fiber composition of 5% by weight, the
second-stage test was obtained from the three test samples
using fiber, as shown in Figure 2(b). The maximum energy was

Advancesin Social Science, Education and Humanities Research, volume 576

absorbed on the test objects; respectively, yields are 168.54
Joule, 174.41 Joule, 186.65 Joule.

Data in figure 2 showed that the average energy was
absorbent for each test taken. The average energy value for
variations in the specimen’s composition without using fibers in
the mixture is 145.10 Joules, while the energy value of the
variable composition using fibers in the mixture is 176.64
Joules.

In the same test, specimens have been done. Artur
Camposo Pereira has evaluated the Charpy impact on
composites with an epoxy matrix reinforced by hemp fibers.
The maximum strength of that composite obtained by
strengthening hemp fibers is around 30% by volume
continuous with aligned jute fibers. It is found that the energy
of Charpy impact could be absorbent on that specimen is
reached amount 214 J.

When compared with testes was conducted by Artur
Camposo Pereira's research, the impact energy on composite
polymeric foam with bagasse reinforcement obtained in this
test is almost close. The maximum impact energy in the
bagasse fiber constituent test reaches 176.6 Joules. The same
thing shows some effect on the composite material mixture by
adding fibers to the composition variation samples. There are
more affected by adding fibers in the composite variation
mixture.

1V. CONCLUSION

This researched testing study has been done. The average
energy absorbed to composites polymeric foam occurred are
145.10 J without bagasse fibers and 176.54 J with bagasse
fibers. The composition data also could be concluded that the
same thing shows some effect on the composite material
mixture by adding fibers to the composition variation samples.
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