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Composite fiber reinforcement is one such proficient material that substitutes for useful applications for conventional and
polyester blends where little weight and thus less energy conservation is required. )is study highlighted the importance of
recently discovered Agave Angustifolia marginated (AAM) fibers extracted by a manual process from AAM plants. )is paper
observes the various properties of the mechanical and moisture intake characteristics of AAM fiber and compares these to other
naturally occurring fibers. Using isophthalic polyester resin, the mixed chopped AAM fiber-reinforced composite is prepared and
detailed preparation techniques are presented. During physical composite testing, fiber pull-outs on the broken samples were
investigated. Additionally, the experimental evidence demonstrates that increasing the volume fraction helps to increase the
tensile, bending, and modulus of the AAM fiber composite. )e chopped fiber isophthalic polyester reinforcement reaches its
improved tensile strength and modulus at a 25% Vf about the 20mm length of the fiber.

1. Introduction

)e global economy is rapidly progressing through the process
of energy conservation and reduction. Typically, natural fibers
are used to reduce the weight of components; i.e., the fibers are
strengthened with the appropriate matrix. Natural plant fibers
offer numerous benefits over synthetic fibers in terms of cost,
sustainability, renewable resources, and biodegradability. In the
field of natural fibers, several authors have conducted their
investigations. Natural plant fibers have numerous advantages
over synthetic fibers in terms of cost, sustainability, renewable,
and biodegradability. In the field of natural fibers, several

authors have conducted their investigations into the topic [1].
Natural fibers are typically used in order to decrease the
components’ weight and increase their strength. )e ASTM
standards explored the relationship between filler loading (3 to
12% by weight) and the mechanical and physical properties of
hybrid composite materials. )e tensile strength of the poly-
meric material was found to be 34% higher than polyester, and
the impact strength was determined to be 3.87 significantly
greater [2]. )ese include tensile, compressive, and impact
strength as well as tribological properties. Interfacial bonding is
the main determinant of mechanical and tribological prop-
erties. Plant fiber thermoset composites’ wear and friction

Hindawi
Advances in Materials Science and Engineering
Volume 2022, Article ID 3533143, 10 pages
https://doi.org/10.1155/2022/3533143

mailto:ramakrishnankct@gmail.com
mailto:baru.debtera@aastu.edu.et
https://orcid.org/0000-0001-8978-7628
https://orcid.org/0000-0003-3927-9873
https://orcid.org/0000-0001-9655-3723
https://orcid.org/0000-0002-3304-7919
https://orcid.org/0000-0001-5245-6008
https://orcid.org/0000-0001-8512-1028
https://orcid.org/0000-0001-8853-5437
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/3533143


characteristics can be regulated by fillers and reinforcement
orientation [3]. )e innovation propels have prompted the
present another age of specialized and keenmaterials.)ese
new high-esteem materials can be created by surface
treatment, synthetic uniting, 3D design, and nanotech-
nologies [4]. Advances in nanotechnology have permitted
the plan of new materials with explicit properties since they
offer the likelihood to control their morphological attri-
butes [5]. )e interfacial attachment was observed to be an
overwhelming component regarding mechanical and tri-
bological properties [6]. Wear and frictional attributes of
plant fiber-based thermoset composites can be controlled
utilizing appropriate fillers and support direction. A con-
versation on interfacial attachment and its impact on
composite execution have likewise been incorporated [7, 8].
Because the present technology cannot reduce the weight of
materials, increase spans, or build thin constructions, the
search for new composite materials is sparked. Polymer-
based reinforcement with fibers (FRP) has a high strength-
to-weight ratio while being less weight when the use of FRP
encourages civil engineers to reinforce and repair deteri-
orated RC structures [9, 10]. For variable boundary con-
ditions, geometric parameters, and material qualities, the
theory is used to quantify the impacts of axial distributed
load/terminal force and temperature fluctuation on free
vibration and buckling. At a very low computing cost, the
current theory can accurately estimate the natural fre-
quencies and buckling capabilities of multilayered beams
[11–18]. )e composite’s mechanical characteristics are
scrutinized for quality and durability. With the inclusion of
nanoclay, the mechanical characteristics of the coir fiber
epoxy composite were significantly improved at a reduced
cost, making it an attractive alternative to glass fibers for
several applications [19–53].

2. Materials and Experimental Methods

2.1. Fiber Materials. A width range of 30 cm to 150 cm is
observed among the AAM plants cultivated throughout the
field. )e AAM leaf and the sand are washed with acetone
before plucking. )e leaves’ green exteriors (stamps) are
carefully removed. To remove the plant’s secondary and
tertiary walls, the plants are immersed in water for four days.
Afterward, they are used in a biodegradable platform that
allows the fibers to be harvested continuously. )e unpas-
teurized AAM is then chopped into many thicknesses, such
as 05mm, 50mm, 80mm, 110mm, and 140mm, for
polymer sample preparation.

2.2. Synthetic Polyester Resin. )e study employed an iso-
phthalic monosaturated polyester resin. To cure the resin, both
the accelerator, Ketone Peroxide and Methyl Ethyl, and the
catalyst, Cobalt Naphthalene, are used in combination [15].
When compared to other resins, thermoset polyester resin is
one of the most cost-effective choices owing to its extremely
low water absorption capacity, better mechanical strength, and
outstanding bonding ability, among other properties. To en-
hance the bonding strength 2 :1 mix ratio of resin-hardener by

volume used, the isophthalic polyester resin exhibits a number
of unique characteristics, which are listed in Table 1.

2.3. Polyester Resin Reinforced Composite Materials Sample
Preparation. )e AAM fibers are obtained from the water
after four days, after which their moisture content is removed
by placing the fibers in inhaled sunlight for eight hours. After
they have been heated to 120°C for 60 minutes, the fibers are
transferred to the hot air oven. To make the composites, the
fibers are first sliced. A simple hand lay-up method provided
composite specimens with volume concentrations of 10 wt.%,
15wt.%, 20wt.%, 25wt.%, and 30wt.%. To cure isophthalic
polyester resin, 1% catalyst and 1% accelerator have been
used. Composite specimens are made with preparation steel
dies.)e releasing agent is first applied to the male and female
die sections to help remove the samples after phase trans-
formation. Fibers are then spread across the die, and the
surfaces are left to dry for 15 minutes.

In order to maintain the total fiber orientation and
homogeneity, steel roller rolls are used to roll the composite
into the isotypic properties of thematerial so that most of the
air bubbles are removed. )e closed mold is held on the
hydraulic press for 8 hours, under compressive pressure,
while curing. To prepare the desired composite plate, the
resin is injected to reinforce these same fibers to a total of 4
millimeters. Once the composite plate has been postcured
for one hour in an oven, it is ready for use.

2.4. Examination of the Fiber and Composites

2.4.1. Single Fiber Tensile Testing. To determine the tensile
properties of an unremitting AAMfiber over a long length, an
ASTM D3379-75 appropriate testing method that used the
Instron Universal Testing machine was used as per the ASTM
D3379-75 standard. Each fiber’s gauge length was set to
100mm, and a 1000-gram load cell was carried out to perform
the test at various levels. )e grippers’ speed was set to 5mm/
min, and this acceleration was maintained all through the
testing. In this study, twenty-five tests were performed, In this
experimental study, the failure/break, tensile modulus, and
tensile strength average values were obtained [16].

2.4.2. Tensile Strength of the PRC Materials. An electronic
tensometer was used to test the composite specimen’s tensile
properties. )e dog bones samples were made to ASTM D
638 standards. At the gauge length of 50mm, the samples
remainedmachine-cut to a fixed size of 165mm, 13mm, and
4mm. )e tensometer utilized a load cell with a capacity of
5 kN to test for this. In order to track which specimen goes
with which number, five identical test samples (S1, S2, S3, S4,
and S5) were used for each test. )e composites’ tensile
strength, tensile load, elongation at break, and elastic
modulus were all measured in this experiment [17].

2.4.3. Flexural Strength of the PRC Composite. )e spring-
mass testing machine was also used to conduct three-point
flexural testing in accordance with ASTM D 790 standards.
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)e samples were cut to 125mm, 12mm, and 4mm in size.
)e samples were tested and the span to depth ratio was
determined to be 16 :1. A 6 kN load cell was employed in this
experiment, with a speed (crosshead) of 2.5mm/min. Five
equal test specimens were made for each flexural test and
labeled F1, F2, F3, F4, and F5. )e displacement of the
samples was measured using a computerized dial gauge, and
the composites’ flexural parameters such as strength
properties, modulus of elasticity, flexural load, and dis-
placement at breaks were analyzed. Five equal samples were
broken between the gauge length and the tensile testing
during the experiment [18].

2.4.4. Moisture Absorption Test Procedure. According to
ASTM standards, flexural and tensile specimens were to be
cut from the fabricated plate. In order to absorb the
moisture, the surfaces of the test samples were bonded using
polyester resin and placed in a warm atmosphere. )e first
specimens were dried in an air oven at 60°C. After condi-
tioning the PRC specimens, they were immersed in distilled
water at 30°C for about five days.)e samples were gradually
separated from the water and dried using filtrate to eliminate
excess moisture from the surface, before being quantified
using a weighing scale with a range of 0.01mg. Once sat-
uration limit was reached, the samples were placed in water
so that sorption could continue until absorption was
complete. To avoid evaporation errors, the measurement
was finished in thirty seconds. We used ASTM D570 for 5
days, the sample had been measured, and the process is
repeated.

3. Results and Discussion

3.1. Mechanical Characteristics of the AAM Fiber. )e raw
single AAM fibers are intricate for tensile testing with an
appropriate gauge span of 100mm. )e twenty-five samples
were used to determine the fiber tensile properties based on
the average value of load and area. Table 2 compares tensile
strength values of AAM fiber to those of other available
natural fibers.)e fiber diameter was varied from 493mm to
500mm. Density is an important parameter to consider
when designing lightweight materials. )e density of the
AAM fiber was clearly lower than that of the other natural
fibers in the table. However, it was slightly more than that of
spatha rachilla, rachis fibers, elephant grass, and petiole bark.
AAM fiber had a higher average tensile strength than other
natural fibers such as petiole bark, spatha rachilla, rachis

fibers elephant grass, kenaf, root, and coir fibers. )e
maximum load at break was somewhat greater than that of
many other natural fibers. On the basis of the available
qualities, it is obvious that the AAM fiber is a viable al-
ternative to natural fibers in the future.

)e percentage elongation at break was slightly higher
than that of elephant grass, petiole bark, pineapple leaf, date,
and bamboo, but it was the same as that of flex, banana,
hemp, and jute. Based on the available properties, it is clear
that the AAM fiber is one of the future natural fiber al-
ternatives [18, 19].

3.2. Effect of Tensile Behavior of AAM-PRC Materials.
Compared to different fiber volume fractions, the tensile
characteristics of sliced AAM-PRC materials are anticipated
to be identical to those of fibers with varying volume
concentration and lengths. As illustrated in Figure 1, the
material’s strength fluctuates with the difference in fibers
volume concentration as the various fiber lengths are altered.
If the length of the fiber is increased from 5 to 140mm, the
tensile strength typically decreases from 19.15 to 16.25MPa.
Very little fiber accumulation is found in the composite,
resulting in a 15.8% increase in the present case between
both the higher and lower tensile strengths.

A similar linear drop in tensile strength can be seen up to
25%. )e tensile strength increases by 15% between both the
maximum and minimum are 10.85%. Due to the more
accumulation of fiber in the composite, the Vf has been
reduced by 10 percent. As well, the amount of efficiency was
further reduced to 09.33 percent for 20% Vf. Tensile forces
are exerted at a fiber length of 20mm in the current project,
and it is calculated for a proportionate volume concentration
of 25%. )e 25% Vf tensile strength improvement per-
centage is 11.49%. Compared to the previous figure of 20%,
the new percentage is higher. Since the accumulation of
fibers in the composite is more than in the composition, the
fibers in the composite have more fibers with higher fiber
ends than the 140mm in the composition.

)e tensile strength of a fiber is significantly influenced
by the ends of the fiber. When the percentage volume
fraction reaches 30, the tensile strength of the material drops
rapidly to 13.02–9.85MPa for a variety of fiber lengths as
illustrated in Figure 2. )e results show that there is sub-
stantially less stress and pressure on the fiber because of the
lower volume content in the matrix of composites. )e
composite’s tensile strength, as determined by fiber length,
ranges between 20 and 50mm. For 20mm and 50mm fiber
lengths, there was a 39.99% improvement from 10% Vf to
25% Vf. )e composite’s tensile strength rises as the fiber
content rises. In order to experience a good load transfer,
you must see the fibers and the matrix separate from each
other. Increased fiber length and volume fraction reduce
tensile strength.

3.3. Flexural Properties of AAM Fiber-Reinforced Composites.
)e flexural property is a significant parameter in a com-
posite material that is particularly helpful in structural ap-
plications. Figure 3 depicts the variance in flexural strength

Table 1: Effects of the isophthalic Synthetic Polyester Resin.

S. No Properties Unit Range
1 Density kg/m3 1125
2 Flexural strength MPa 30
3 Flexural modulus GPa 1.2–1.5
4 Shrinkage % 0.004–0.008
5 Tensile modulus GPa 0.8–1.1
6 Compressive strength MPa 90–250
7 Tensile strength MPa 18
8 Specific gravity — 1.1–1.46
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values as the volume fractions increase by a percentage. It is
discovered that the flexural values eventually increase close
to 20% Vf. )e flexural strength of a composite increases

dramatically once the Vf of the fiber exceeds 20%. When the
Vf of fiber in the composite is 30%, the increasing trend
abruptly reverses and the flexural strength is drastically
reduced. If the fiber content is greater than 30% Vf during
matrix composites, it results in minimal filling of the matrix
into the encircling fibers. A 10% Vf composite has a flexural
strength of 32.45MPa. In addition, the variation of fiber
concentration and the flexural strength increases by 11.01%.

By increasing the fiber content of the composite by 15%,
the maximum flexural strength increases to 37.14MPa, and
the flexural strength varies widely by 5.87 percent depending
on the fiber content of the composite. )e increase in
flexural strength value persists, as in prior situations, up to a
maximum of 25 percent Vf. )e length of fiber is 140mm,
and a 25 percent Vf composite has a maximum flexural
strength of 74.27MPa. )e volume fraction of the fiber
content in the composite is 30 percent; the increasing trend
abruptly declines to 48.54MPa. For a 25 percent Vf material,
the maximum flexural strength is determined by the length
of the fibers used in the composite; in this study, 110 and
140mm were the fiber lengths used in the material. Addi-
tionally, flexural strength is influenced by the fiber content
and length of the fiber. Extensive testing has revealed that

Table 2: Difference between the tensile behavior of AAM fiber with numerous natural fibers.

Fiber name Density (kg/m3) Diameter (um) Tensile strength (MPa) Tensile modulus (GPa) % Elongation
Cotton 1600 — 287–597 5.5–12.6 3–10
Ramie 1500 220–938 44–128 2–3
Flax 1500 — 345– 27.6–80 1.2–3.2
Hemp 1480 — 550–900 70 1.6
Jute 1460 — 393–800 10–30 1.5–1.8
Sisal 1450 50–300 227–400 9–20 2–14
Pineapple 1440 20–80 413 34.5– 0.8–1
Leaf 1627 82.5
Kenaf 1400 81 250 4.3 —
AAM fibers 1608 49.3–500 512 38.71 1.6
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Figure 1: Effect of Tensile strength versus volume fraction of AAM
fiber through different fiber lengths.
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Figure 2: Effect of tensile modulus versus volume fraction of AAM
fibers of various lengths.
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Figure 3: )e relationship between flexural strength and the
volume fraction of AAM fiber is explored through the use of
different fiber lengths.
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perhaps the lengthy fiber carries the greatest flexural load
compared to the short fiber.

In Figure 4, you can see the range of flexural modulus
values for different AAM fiber volume concentrations. Once
again, the flexural modulus significantly increases as the
volume concentration rises. Although this shows an increase
to 25% overall, this results in a 14.78GPa flexural modulus
when the fiber length is 140mm. It is readily apparent that a
fluctuation in the flexural modulus occurs when the fiber
content of the substantive changes. When the volume of
fiber content in the composites is 30, one of the mechanical
properties of the composites such as flexural strength re-
duced up to 5.72GPa. Based on Figure 4, there are different
stress and strain curves for different fiber weight fractions
when using a tensile test at 20mm length. )is finding
concludes that the optimum flexural modulus of the com-
posite is acquired when the fiber length is 140mm and the
percentage of Vf is 25 percent. From validating all of the
results (Figures 3 and 4), it is apparent that isophthalic
polyester resin reinforced composite with the addition of 25
wt.% chopped AAM fiber improved several mechanical
properties such as flexural strength and modulus, tensile
strength, and modulus. For the application of loads at
volume fractions of 25% or greater, the fiber-reinforced
effect is a challenging phenomenon for improving strength
and modulus. At volume concentrations between 25% and
75%, the crack formation initiation is high. Expanding fiber
volume fraction leads to an increase in the flexural and
tensile modulus values.

To understand how sliced fiber-reinforced strength is
determined by multiple factors, we examine how various
factors (e.g., fiber strength, modulus, fiber length, the vol-
ume of fiber, fiber content, fiber content, and fiber posi-
tioning) enhance the mechanical properties of the sliced
fiber-reinforced composite. In addition to such elements, the
preparedness of the composite should indeed be considered.
When in the matrix resin, sliced fibers have relatively high
portions that are aligned in greater alignment. )e presence
of fibers-direct load transfer is observed, which results in an
enhancement in the mechanical characteristics of the
composite.

Natural fibers can be wider or narrower depending on
the length of the fibers. )erefore, making an attempt to
directly compare the composite properties of a composite
object would be a difficult endeavor. At equal volume ratio
and reinforcement type, this is among the easiest ways to
prepare composite material. It is one of the straightforward
approaches that have significant value in teaching
comprehension.

3.4. Effect of Moisture Absorption Characteristics. )e effects
of fiber content on the composite specimen’s moisture
absorption behavior are shown in Figures 5–7. )e ab-
sorption of moisture increased in all cases with increased
fiber content. )is is explained by improving the formation
of microbial in the resin matrix [28]. Figure 5 illustrates the
outcome of fiber concentration on the first day and then the
fifth day of humidity absorption of composite fiber of
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Figure 4: )e relationship between the flexural modulus and the
volume fraction of AAM fibers with varying fiber lengths.
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Figure 5: Moisture absorption of 20mm fiber composites with
different fiber volumes.
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20mm. )e moisture absorption frequency was identified
for the first and fifth days. 10wt.% of the composite observed
moisture content up to 75%. Similarly, 20wt.% observed up
to 85%, 30wt.% observed up to 85%, and 35wt.% observed up
to 89%. Figure 7 showcases the analysis of the fiber content
on water intake of the 100mm length of fiber-reinforced
composites during the above-stated days.

)e water absorption assortment increased almost all the
weight percentages of the composites during the first and
fifth days of testing. )e result produced for 10 wt.% of the
composite was absorbed up to 34.3%, 20wt.% moisture
intake percentage was 39.89%, and 30 wt.% of the composite
was absorbed up to 43.82. Figure 6 shows the effect of fiber
content at the end of the first and fifth days on moisture
content of composite fibers of 140mm. At 10wt percent for
the first day and for the fifth day, 20wt percent and 30wt
percent of fiber composites stood at 27.6%, 32.1%, and
41.1%. When the content of fibers increased, the absorption
of humidity increased. )e third, fourth, and fifth days of
humidity absorption were almost identical: 10 wt.% and
100mm and 20 wt.% and 100mm. )e components were
also found in 10 wt.% and 140mm and 30 wt.% and 140mm.
)ese components were found. )e 150mm length of the
composite absorbed more moisture content when compared
to other lengths of the AAM fibers, such as 50mm and
100mm. One of the most important findings from these
studies is that increasing the amount of fiber and the length
of the fiber will increase moisture absorption.

3.5. Tensile Strength Is Influenced by Moisture Absorption.
)e mechanical properties of the AAM fiber-reinforced
polyester composites will affect the various consequence
such as interphase of the region, interfaces of the fiber/
matrix, fiber content or quantity, and directions of the fiber
kept in the composite in the reinforcement.)e varying fiber
quantity and length in the AAM fiber-reinforced composite
examined in both the dry and wet conditions are shown in
Figure 8. In dry conditions, the tensile strengths of the

composites with 10 weight percent and 20mm, 20 weight
percent and 20mm, and 30 weight percent and 20mm were
31.5MPa, 40.2MPa, and 47.4MPa, respectively, in both
directions. From ten percent to thirty percent, there is a 49.6
the maximum. At dry conditions, the 10 wt.% with 100mm
length of the fiber resulted in 39.7Mpa tensile strength.
Similarly, 20 wt.% with the same length of the composite
tensile strength was 43.6Mpa. )e 30 wt.% of the composite
with 100mm length had a tensile strength of 51.5Mpa. From
ten percent to thirty percent, there was a 27.7% increment.
At dry conditions, the tensile strength of 10 wt percent and
140mm length of composite is 47.1Mpa, that of 20 wt
percent and 140mm length of the composites is 49.9Mpa,
and that of 30 wt percent and 140mm composites was
57.7Mpa. From ten percent to thirty percent, there was a
21.0 percent improvement. )e higher fiber content and the
exact length of the composite in dry conditions had provided
increased tensile strength. However, as fiber length and
content increased, the percentage of betterment decreased.
At wet conditions, the 10wt.% of 20mm length composite
tensile strength was 29.1Mpa. Similarly, 30 wt.% with 20mm
length of the composite tensile strength was 42.1Mpa.When
compared to plain samples, the reductions were 6.1 percent
and 10.7 percent, respectively. In moisture conditions, the
tensile strengths of 30 wt.% with 20mm length fiber, 30 wt.%
with 100mm length fiber, and 30 wt.% with 140mm length
fiber composites samples were tested decreased by 10.7
percent, 14.8 percent, and 22.5 percent, respectively. In wet
conditions, the enhancement of the tensile modulus and
strength of the tested composite sample continued to in-
crease because the fiber content and length continued to
increase. However, in moisture consumed samples, the
variation of increment in mechanical properties of all
lengths of fibers with different wt.% was less. )is could be
because the soaking of composites samples in moisture
affected the bonding of the fiber-matrix reinforcement,
causing the delamination and reduction in the mechanical
behavior of the composite materials. In general, it was
anticipated that when higher fiber wt.% composites were
submerged in water, the tensile behavior composites were
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decreased when compared with the dry samples. It is worth
noting that the wet tensile strength of 20 wt.% and 20mm
composites samples was almost identical to that of 10 wt.%
and 100mm composites samples (36.3MPa and 35.7MPa).
)e fiber content was higher in 20 wt percent and 20mm
composites samples than in 10 wt percent and 100mm
composites samples, and fiber length was shorter in twenty
weight percentage and length of 20mm specimen com-
posites than in 10 wt percent and 100mm composites
samples. )e tensile behavior for the 20 weights% with
100mm fiber length was 44.6Mpa. )e dry sample com-
posite tensile strength of 30 weight% with 150mm length
fiber was 44.9Mpa.

)is became directly related to the amount of moisture
absorbed in 30 weights% with 140mm length of composites
samples. )e cellulose fibers swelled when the fiber content
interface was exposed to moisture from the atmosphere. As a
result of this, shear stress developed at the interface, resulting
in fiber delamination, interlaminar, and structural rigidity
loss, as shown in Figure 8. Immersion in water thus had an
effect on composite strength.

3.6. Impact on Flexural Strength due to Moisture Absorption.
)e flexural properties seem to be another prominent and
frequently analyzed property due to their various applica-
tions in composite materials.)e flexural properties of AAM
polyester composites containing 10–30 weight% fiber con-
tent at different fiber lengths are shown in Figure 9. At dry
conditions, due to the increased content of fiber and its
length, the flexural strength increased. In dry condition, the
10 wt.% with 20mm length of fiber flexural strength was
50.3Mpa. Similarly, 30 wt.% with 20mm fiber length was
63.1Mpa. )e increased percentage difference is 23.91Mpa
when compared to both samples. In dry conditions, the
tensile strength of 10 wt.% and 100mm length of composite
sample increased by 22.5% and 10.2% correspondingly, for
10 wt.% with 100mm length of fiber to 30 wt.% with 100mm
length of composites. In dry conditions, the highest flexural
strength achieved 30 wt.% with 100mm fiber length of the
composites. At the wet conditions test, the flexural prop-
erties of the composites with 10 wt.%, 20 wt.%, and 30 wt.%
with the length of 20mm had the tensile strength of
47.4Mpa, 50.1Mpa, and 55.6Mpa. When compared to the
dry samples, the reduction in percentages was 4.7, 7.6, and
9.3%. At we condition, the flexural behavior of composites of
10 wt.%, 20 wt.%, and 30 wt.% with 100mm length of fiber
had the following flexural properties 51.8Mpa, 52.5Mpa,
and 61.5Mpa. )e percentage reductions were compared
with dry samples that were 7.9%, 11.4%, and 11.8%, re-
spectively. )e 10 weight % with 140mm length of the fiber,
20 wt.% with 140mm fiber length, and 30 wt.% 140mm fiber
length flexural strength were 52.7Mpa, 54.4Mpa, and
60.9Mpa. When compared to dry samples, the reduction
percentages were 11.4%, 17.5%, and 20.7 Percent.

At wet conditions, due to the increased length and
quantity of the fiber, the flexural behavior of the composites
was increased. However, as higher quantity in the com-
posites and increased length of fiber present in the composite

were reduced, the strength properties increased in the
samples [32].

)e 10–30 wt.% fiber content with various lengths of the
test samples of dry and wet state composites showed a huge
expansion in flexural strength. Under dry conditions, the 30
wt.% with 20mm fiber length composites had increased
flexural behavior when compared with 20wt.% with 10mm
fiber length of composites. )ere were two cases of fiber: one
was increased fiber content with the length of fiber being less
and another case [33] was the fiber content and length of the
fiber also being high. It was noted that the 30 wt.% with
100mm length of the composites was higher strength when
compared with increased length of fiber present in the
composites such as 30wt.% and 140mm fiber length.

)e composite reinforcement was dragged to rupture
due to the deflection during the bending of the sample test
shown in the figure. Due to the low fiber content, the fiber
pull-out from the matrix was observed. It was identified that
the debonding, delamination, fiber breakage, and matrix
failure occurred during the bend testing (Figure 9). Due to
expanded moisture content in the composites, the flexural
properties decreased incrementally in wet conditions, and
the length of fiber content and volume also increased. )e
poor fiber-matrix interfacial bonding causes a diminished
flexural behavior after the absorption of the moisture. )e
development of the hydrogen bond in the cellulose of fiber
and in water molecules resulted in diminished mechanical
behavior due to high moisture absorption. )e natural fiber
observed only the less amount of moisture content when it
presents in the more OH group%.)e huge accumulation of
the moisture in the composites was caused by dimensional
variations in the composites, lack of interfacial bonding, and
strength between the fiber matrix. Because of the above
issues, the mechanical properties were gradually reduced
[34]. It was identified that the flexural behavior was equal in
many of the weight percentages of the composites with
varying lengths. )e proportion ratio, humidity, and
manufacturing methods of the composites influenced the
moisture behavioral characteristics.)e volume fraction and
all other techniques decided the porosity of the composite.
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Figure 9: Flexural behavior in dry and wet conditions with varying
fiber content.
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)e importance of the fiber-matrix adhesion on flexural
strength was further highlighted in the figure (Figure 9).

4. Conclusions

(i) )e new AAM fiber has improved mechanical
properties and accessibility over other conven-
tional materials. )ese conclusions have been
reached based on a considerable amount of ex-
perimental testing.

(ii) AAM fibers have a higher tensile strength and
modulus of elasticity than other natural fibers. In
comparison to other fibers, the AAM fiber has a
very low density.

(iii) With different fiber volume fractions and fiber
lengths, the flexural and tensile behavior of Agave
Angustifolia Marginata isophthalic (polyester)
composite is significantly improved. Improved
fiber content resulted in an increase in the tensile
behavior of the composites. )e chopped fiber
isophthalic polyester reinforcement reaches its
improved tensile strength andmodulus at a 25%Vf
about the 20mm length of the fiber. Overall, de-
creased fiber lengths have greater strength and a
greater number of fiber ends, which accumulate in
the composite.

(iv) To achieve the increased flexural characteristics
and modulus of the carved fiber isophthalic
polyester composite, which reached 25% Vf for
110mm and 140mm fiber lengths, the maximum
flexural strength and modulus of the sliced fiber
isophthalic polyester composite are obtained at
25% Vf. However, the values have been signifi-
cantly improved by an increase of 140mm.

(v) )e impact of moisture absorption behavior on the
mechanical characteristics of AAM fiber-rein-
forced hybrid polyester composites was explored
in this research, and the outcomes have been
linked to composites containing dried fibers.

(vi) Flexural and tensile strength increased as fiber
content and length increased in dry conditions.
Tensile and flexural strength are greatly reduced
when the material is wet. At both dry and wet
conditions, the impact strength decreased as the
fiber content and length increased.

(vii) )e degradation of the fiber-matrix interface
caused by moisture exposure resulted in a signif-
icant drop in mechanical properties.

(viii) To achieve the positive hybrid effect and develop an
optimized material system, it is necessary to un-
derstand the moisture absorption characteristics of
natural fiber-reinforced hybrid composite materials.
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