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ABSTRACT

The fiberglass technology is made from  polycarbonate production processthat has disadvantage of expensive,
environmentally unfriendly and not able to absorb some heat intensity. Though fiberglass materials can now be based on
organic materials that are environmentally friendly and easy to obtain. One of the organic leaf comes from nature is
Sansivieria Trifasciata. Characterization of Sansivieria Trifasciata’s mechanical properties with matrix of epoxy resin as
fiberglass conducted to determine compressive strength, tensile strength and impact. Variation of the composition of fibers
and the matrix is a ratio of 0%: 100%, 20%: 80%, 35%: 65% and 50%: 50%, while the variation in thickness is 2 mm and 3
mm. Based on the analysis of compressive strength, tensile strength and impact test concluded that the fiber-based composite
materials Sansivieria Trifasciata as a filler and epoxy resin as a matrix that is generated can be used as an alternative to the
manufacture of fiberglass because it has a compressive strength, impact and tensile strength greater than the thickness of the
thinner fiberglass manufacturer. In other word, by Sansivieria Trifasciata, we are going to green scientific research.
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1. INTRODUCTION

Material resulting from the processing of leaf fibers of
Sansivieria Trifasciata (Picture 1.) can be applied to the
fiberglass. An alternative material used to produce
fiberglass should have a compressive strength and tensile
one. Organic composite is the right type of material to be
used as an alternative to fiberglass. This is due to
fiberglass manufacturers that can not be environmentally
friendly and cost of the production process requires a
fairly high. So it requires a composite material that is
environmentally friendly and cheaper production costs.
Environmentally friendly composite materials are
usually based on organic fibers that can be obtained
around us, in anywhere. The resulting composite
material called organic. An organic composite material
composed of a combination of two or more elements that
have different properties from the properties of each
constituent element ™2, Constituent base material is a
composite of organic material. Material properties of the
merger is expected to complement the weaknesses that
exist in each of its constituent material. The properties
that can be updated include strength, stiffness and
toughness &,

In general, a composite material consisting of two
elements, namely filler (filler) and binder (matrix)™®!.
Filler serves to add strength, rigidity and plasticity of
materials, while the matrix serves to protect the amplifier
and the force transfer and temperaturet”®!. Based on his
type of matrix, composite materials can be grouped

into four, the metal matrix composites, polymer matrix
composites, ceramic matrix composites and composites
with carbon matrix. The matrix is a polymer commonly
used for its treatment more easily than other materials
that require its own way.

The studies have been carried out aimed at improving
the function of the Sansivieria Trifasciata, by utilizing
the fiber as filler composite. Research on the composite
has been carried out by Ludi Hartanto!® with helm fiber
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filler, the resulting conclusion that the influence of fiber
volume fraction strongly stressed.

Based on the description, we conducted a study of
composite materials with fiber filler leaves Sansivieria
Trifasciata with an epoxy resin matrix. The resulting
composites were then tested the mechanical properties
(mechnical properties) to analyze the effect of variations
in  thickness and composition of the solid
compressivel’®™t. Test results are then compared with
test results fiber glass, so it is known that the resulting
composite material can be applied as an alternative to
produce fiber glass or not.

Picture 1. Leaf of Sansivieria Trifasciata

2. METHODS

a. The Preparing Composite Phase

The preparing process begins with the manufacture of
fiber composites. Once the desired fiber is obtained, then
make a composite by mixing epoxy resin and epoxy
hardener, the mixture was poured into a mold and
arranged along the fiber with the fiber and matrix ratio
0%: 100%, 20%: 80%, 35%: 65% and 50%: 50% had a
thickness of 2 mm and 3 mm.
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b. The Testing Phase

At this stage of the composite have been made and tested
characteristics. Testing characteristics of the mechanical
properties of composite compressive strength, tensile
strength and impact test for determining Sansivieria
Trifasciata’s mechanical properties from material
composite resulted.

c. The Analysis Phase

Based on the test characteristics of the resulting
composite data obtained tensile strength and
compressive strength. At this stage of analysis
compressive strength and tensile strength of the resulting
composite. The results are then compared with the
results of testing compressive strength and

tensile strength of fiberglass.

3. RESULTS AND DISCUSSION
a. Analysis of Compresissive Strength

Obtained from the test maximum force required to break
the composite. The force obtained is then processed by

the equation:

o= 231:112 1)
with F is the maximum force required to break the
composite (N), | is the length of the composite (m), b is
the width of the composite (m) and a is the composite
thickness (m) that generated the data in Table 1. as

follows:

Table 1. Compressive Strength Measurement Results

. Ratio .
Specime volume Forcd Compressi
n fiber and | (N) VB Sl TEgin
thickness . (MPa)

matrix
0% :100% | 13 | 47,78
> mm 20% : 80% | 22 80,85
35%:65% | 25 | 91,88
50% : 50% | 35 128,63
0% :100% | 33 | 53,90
3 mm 20%:80% | 35 | 57,17
35%:65% | 44 | 71,87
50% : 50% | 63 102,90

Copressive Strength of composites with an average
thickness of 2 mm and 3 mm as shown graphically in
Figure 1.
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Figure 1. Compressive strength of Sansivieria
Trifasciata’s composite for thickness of
2 mmand 3 mm

The highest compressive strength is represented a
thickness of 2 mm is 128.63 MPa with a ratio of 50%:
50%, while the lowest are in the ratio of 0%: 100%
which is equal to 47.78 MPa. And the highest
compressive strength for a thickness of 3 mm is 102.9
MPa is obtained at a ratio of 50%: 50%, while the lowest
are in the ratio of 0%: 100% which amounted to 53.9
MPa.

From Figure 1. can be concluded that the compressive
strength of composites is influenced by variations in
composition and thickness of the composite is used. The
larger the volume fraction of fibers that are used the
greater the resulting compressive strength. This is
consistent with fibers as a function of the filler increases
the stiffness and strength of the composites &, The
amount of fiber that the more lead weight received by
each of the smaller fibers. The amount of fiber that many
also cause the matrix used had a greater influence of the
fiber so that the composite is not prone to cracking.
Based on ASTM D 790-02 ¥ The compressive strength
is proportional to the magnitude of the force and
inversely proportional to the square of its thickness. An
increase in the style of tap test results of composite
thickness of 3 mm have not been able to increase the
value of a strong compressive. In order to enhance the
strong compressive, then the force generated must be
two-fold greater for each increase of thickness. As
influenced by the type of filler used. Filler used in this
study is the Sansivieria Trifasciata’s fiber. The fiber has
a very small size so that although the number and
thickness of the composite is increased, the increase in
the force generated is not significant.

b. Analysis of Tensile Strength
Obtained from the test maximum force required to
break the composite. Tensile strength obtained was
processed by the equation:
F

o=- 2)
A
with F is the maximum force required to break the

composite (N), A is a composite area (m?) that generated
the data in Table 1. as follows:

1108 |Page



IOSR Journal of Engineering
May. 2012, Vol. 2(5) pp: 1107-1110

Table 2. Tensile Strength Measurement Results

. Ratio Tensile
Rl Volume Strengt
n Serat and D) h
thickness :

Matrix (MPa)
0% :100% | 1,15 | 33,8
omm 20%:80% | 1,45 | 325
35%:65% | 1,78 | 36,5
50%:50% | 2,19 | 39,4
0% :100% | 1,20 | 47,6
3mm 20%:80% | 2,47 | 78,1
35%:65% | 2,88 | 89,6
50%:50% | 3,42 | 77,5

Composite tensile strength with an average thickness of
2mm and 3 mm is displayed in graphical form as shown
in Figure 2.

] ° s
o /EQ,G\mm
80

o
754
0] 781 775
65
60 4
554
50 4

2mm
45 ] e
476
401 -
1 — g, " 39,4
1 a8 325 365

Tensile Strength (N/m?)

T T T T
0% : 100% 20% : 80% 35% : 65% 50% : 50%
Ratio Volume Fiber and Matrix (%)

Figure 2. Tensile Strength the composite thickness
of 2 mm and 3 mm

In Figure 2. Stating the highest tensile strength of 39.4
MPa is obtained at a ratio of 50%: 50%, while the lowest
at a ratio of 20%: 80% of 32.5 MPa (2 mm). The highest
tensile strength of 89.6 MPa is obtained at a ratio of
35%: 65%, while the lowest at a ratio of 0%: 100% at
47.6 MPa (3 mm).

Based on Figure 2., we can be conclud that the
composite tensile strength is influenced by variations in
composition and thickness of the composite is used. To a
thickness of 2 mm and 3 mm, the effect of fiber volume
ratio of the matrix is initially increased and then
decreased, it is because there are many pores or voids
between the fibers and matrix in the composites
produced, resulting in the composite is easy to break
when pulled . This is due at the time of the composite is
printed, the composition of leaf fibers of the tongue-in-
law does not occupy space, and so the material is easy to
break when pulled. Based on ASTM D 638-03 the
tensile strength is proportional to the magnitude of the
force and inversely proportional to the area of the
material, so it can be determined modulus of elasticity of
the resulting material. As influenced by the type of filler
used.
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c. Analysis of Impact
Obtained from the test maximum force required to break
the composite. Impact obtained was processed by the
equation:

NI = Eap so:lpstion 3)
with NI is impact value (kJ/m®), Epapsorpion is the
maximum energy absorption  the composite until
deformation (J), A is a composite area (m?) that
generated the data in Table 3. as follows:

Table 3. Impact Measurement Result

. Ratio Energy | Impact
SPECIME | violume | () (kJm?)
. Fiber and

thickness Matrix
0% : 100% | 0,033 3,25

omm 20% : 80% | 0,091 6,10
35% :65% | 0,158 9,35
50% : 50% | 0,224 12,61
0% :100% | 0,091 4,07

3mm 20% : 80% | 0,158 6,24
35% :65% | 0,291 10,57
50% : 50% | 0,515 20,34

Impact of composites with an average thickness of 2 mm
as shown graphically in Figure 3.
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Figure 3. The impact of composite thickness of 2
mm and 3 mm.

Figure 3. shows that the highest impact value is equal
to 12.61 kJ/m? obtained at a ratio of 50%: 50%, while the
lowest are in the ratio of 0%: 100% which amounted to
3.25 ki/m%  The highest impact value of 20.34 kJ/m?
obtained at a ratio of 50%: 50%, while the lowest are in
the ratio of 0%: 100% which amounted to 4.07 kJ/m?.
The composite with a thickness of 3 mm has the highest
impact on all the fiber volume fraction compared with
the composite having a thickness of 2 mm. That is
because the thickness of an object, the greater the energy
required to break it. In addition to thickness, the
resulting impact is also influenced by variations in the
composition of the composite. Impact values increase
with increasing fiber volume fraction. This is in
accordance with the function of the fiber as a filler
increases the stiffness and strength of the composites
(1819 The amount of fiber that the more lead weight
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received by each of the smaller fibers. The amount of
fiber that many also cause the matrix used had a greater
influence of the fiber so that the composite is not prone
to cracking.

4. CONCLUSION
Research by utilizing the Sansivieria Trifasciata as a
filler composites produced some conclusions as follows:

1.

The addition of fiber as a filler can affect the
compressive strength and tensile strength of
composites. Optimal composition for the resulting
composite is 50%: 50%.

Composite  thickness  variation  affects the
compressive strength and tensile strength increased
thickness of the composite the more powerful the less
compressive, but the tensile strength increased.
Reduction in compressive strength of composites is
caused by the increase in the amount of force that is
not big enough, when its thickness increases. This is
because the nature of the fiber leaves which has a
small and delicate forms.

Based on the analysis of compressive strength,
tensile strength and impact can be concluded that the
resulting composite material can be used as
alternative to fiberglass because it has a compressive
strength and tensile strength is greater, because on
the composite compressive strength tests obtained for
128.63 MPa, while for fiberglass obtained at 36.2
MPa. It means the mixing between Sansivieria
Trifasciata’s fiber as filler and epoxy resin as a
matrix can produce stronger, thinner and cheaper
than the manufacture material composite .
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