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Abstract: Utilization of sugar cane bagasse into high-competing material product is still limited in its utilization. It is possible that the
bagasse fiber can be processed into other materials or structures. Thus, the economic value of waste materials can be generated and at
the same time can provide solutions for handling waste products. And if this garbage is not utilized it will disrupt the cleanliness of the
environment. The sugar cane bagasse has been mixed with Resins, polymeric foam agents and catalysts to produce a new polymeric
foam composite material reinforced by lightweight baggage fibers as well as strength. The compressive tests were performed to
determine the force and compressive strength of composite polymeric foam materials reinforced by bagasse fibers and test specimens
using the D-1021 standard. The variation of the composition was applied to the specimen test based on the weight of each composition,
and mesh 40. From the test results obtained force and compressive average of the material composite respectively are 1140, 52N and 31,

58MPa.
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1. Introduction

Advances in science and technology have led to an increase
in demand for composite materials, functions and utilities
[1], [2] .The use of composites as materials in structures
because of composites has very specific stiffness and
strength properties [3]. Composites are engineered materials
composed of two or more materials [4], in which the
properties of each material differ from one another both of
chemical and physical properties [5], which are mixed
macroscopically and produce new materials in which the
original properties of matter remain real [6].The main
advantages of fiber-reinforced composite materials are very
high specific strength and specific rigidity attainable [7]. In
addition, with composites, the designer can vary between
fiber and matrix, as well as fiber orientation to produce
composites with improved material properties. In addition to
the perspective of reduced weight, design flexibility and low
fabrication costs [8], and easily produced in large quantities
[9]. The fiber-reinforced polymer composite material is a
commonly used engineering material because its elasticity
and ease of shape are superior to metal fabrics. The addition
of blowing agent to the polymer composite is to produce
polymeric foam composites. Polymeric foam composites are
preferred because they are cheap, light and easy to produce
in large quantities [10].Polymers are widely used in
engineering component. It requires a detail knowledge of the
way they respond to mechanical loading [11]. In 2013, the
global market of polymer foams was about19.1 million tons
according to the report “The future of polymer foams to
2019”. This market represents around$87 billion, including
those foams used in packaging, construction, automotive,
and comfort applications. Furthermore, it is expected that
this market continues growing reaching 25.1 million tons in
2019. [7]. Most of these polymer foams are used in
construction applications, due to their good thermal and
mechanical properties. For instance, rigid polyurethane (PU)
foams are mainly used as thermal insulators in construction
[12]. Polymeric foam is also widely used in lightweight
design and heat absorbing applications in the automotive and

aircraft industries [10], [13], [14].Natural fiber composites
are also claimed to offer environmental benefits such as
reducing dependence on non-renewable sources of energy /
energy sources, lower pollutant emissions, lower greenhouse
gas emissions, enhanced energy recovery, and
biodegradability end-components [15]. The use of fibers in
composite materials is an innovation in materials engineering
to produce composite materials that have better strength [7].
The application of polymeric foam composites is widely
used in construction, due to its excellent heat resistance and
mechanical properties [16].The fiber used can be derived
from synthetic materials and natural fibers. Natural fibers are
organic fibers such as fiber derived from animals, plants, etc.
The use of natural fibers in addition to easy to obtain, cheap,
and easy to do, is also an effort to exploit waste is wasted
[7]. Sugarcane production throughout Indonesia based on
statistical data in 2013 is 2, 517, 374 tons [17]. In the process
of making sugar, harvested sugar cane is squeezed with a
squeeze machine (press machine). From the process of
making sugar cane will produce 5% sugar, 90% bagasse
waste and the rest in the form of drops (molasses) and water.
From this percentage, it will produce a lot of bagasse waste
which is still widely used as organic fertilizer or just thrown
away or burned. So, to increase the high economic value,
waste bagasse is still open the possibility to be engineered to
produce new material products. Surely this baggase waste is
processed into a fiber which is then combined with other
products (resins) to produce composite products that are
strong and competitive, cheap and easy to produce. The
composition of this foamed polymer composite material is
based on the weight fraction of the constituent material of
each support material by variation of resin, blowing agent,
EFB fibers and catalyst. The variation is to form of a
polymeric foam material which has better strength and can
decrease the final weight of the resulting product.This study
aimed to investigate the compressive force and stressstrength
of composite polymeric foam material reinforced by sugar
cane bagasse. A test method that will be done by Tensile
Testing Machine.
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2. Experimental Procedure
2.1. Test Specimen’s preparation

The research methodology begins with preparation of tools
and materials. The next step is the process of making fibers
and the manufacture of test specimens. After the specimen is
formed proceed with the test to obtain compressive strength.
This is described in Figure 1
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Figure 1: Scheme of Research Process

The composition of the polymeric foam composite material
is taken based on the weight fraction of the constituent. Table
1 is the support material with variations for resin, sugar cane
baggase, blowing agent, and catalyst. The variation is to
form a polymeric foam composite material which has better
compressive strength and can reduce the final weight of the
resulting material product.

Table 1: Material specifications

No Material Name Material Type
1 Polyester Resin BQTN 157-EX
2 Sugar Cane Baggase fiber

3 Catalist MEKPO

4 Blowing Agent Polyurethane
5 Delignin NaOH, 1M
6 Wax Wax type

Technique of making polymeric foam composite materials in
this studyusing the casting method into the mold after being
stirred evenly using the stirrer in the mixing container. The
casting process is carried out to produce a composite
polimeric foam structure in the direction of random and non-
continuous fibers as in Figure. 2. So it can not be done by
hand lay up, where this method is used on long and
continuous fibers.The fiber used is obtained from waste
bagasse, which is very easy to obtain with a simple
maintenance process. The measured variable is composition
of the volume composition based on the specific gravity of
the resin with fibers and other fixed material compositions.
To get the best result then needed some sample test with
three different compositions. Each composioon are lable with
A, B, C. And the number of specimens to be tested for each
the composition is 6 test specimens.

) ) stiring
Pouring basin
Compoiste material
Composite Molding
material

Figure 2: Composite Pouring Process
2.2. Testing

Responses of compressive strength of composite polymeric
foam reinforced by sugar cane bagasse were tested under
compressive-static loadings. Compressive-static test was
conducted on universal testing machine (UTM) according to
ASTM D-1021. The number of specimens tested were 6 each
composition. The compressive test is performed to find out
compressive strength and elongation of the composite
polymeric foam material reinforced by sugar cane bagasse.
The step of the test tensile test procedure is: (i). Installation
of Test Specimens on test machine chucks, (ii). Set up the
test equipment with load 2 kN, (iii). Start testing, (iv).
Record test results.

3. Result

The test specimen with the Label A composition has tested
by compressive testing machine can be seen in Figure3. The
test results show that the maximum force occurs in
sspecimen A2 with a compressivehas a value of 1006.36N
and the stress generated by the compressive test is
11.981MPa. Meanwhile the minimum force of the test
specimen has occurred on the specimen A4 with force value
of 717.56N and a stress of 8, 542MPa.The compression force
and stress value of the average variation for A label
composition, respectively are 841.40N and 10.017MPa.
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Figure 3: Compressive stress A Composition

The test specimen with the Label B composition has tested
and it can be seen in Figure4. The test results show that the
maximum force occurs in specimen B4 with a compressive
has a value of 1340.64N and the stress generated by the
compressive test is 15.96MPa. Meanwhile the minimum
force of the test specimen has occurred on the specimen B3
with force value of 977.35N and a stress of 11, 64MPa. The
compression force and stress value of the average variation
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for A label composition, respectively are 1140.52N and
13.73MPa.
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Figure 4: Compressive stress B Composition

The test specimen with the Label C composition has tested
and it can be seen in Figure5. The test results show that the
maximum force occurs in sspecimen C6 with a compressive
has a value of 626.71N and the stress generated by the
compressive test is 7.46MPa. Meanwhile the minimum force
of the test specimen has occurred on the specimen C1 with
force value of 477.75N and a stress of 5.69MPa. The
compression force and stress value of the average variation
for C label composition, respectively are 1140.52N and
13.73MPa.
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Figure 5: Compressive stress C Composition

From comparison of test result tap on test sample label A,
label B, and label C can be seen in Figure 6.

The test results show that the maximum force occurs in
specimen B with a compressive has a value of 1140.52N and
the stress generated by the compressive test is 13.58MPa.
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Figure 6: Comparing Compressive Test
4. Conclusion

Compressive test results have been performed on each
specimen with a mixture of polymeric foam composite
material reinforced by sugar cane bagasse obtained the
maximum average value at compressive force and stress
compressive strength have respectively 1140.52N and31,
58MPa.
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