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Abstract
This study examines the implementation and characterization of a polymer
matrix composite material reinforced by sugarcane residues. The aim of the
study is to enhance the abundantly produced sugarcane bagasse in the form
of residues in the processing plants of said sugar cane. The composite material developed takes into account the size parameters and mass load rate of the
reinforcement, the variations of which are between 2.5 mm and 4 mm respectively for the first parameter and 10% to 25% for the second. The load on the
test tube during the test has a random orientation. The composite is polyester
matrix. The cold compression moulding technique was used in the production of the various samples. Physical properties such as the rate of water absorption and the density of the composite are assessed. The three-point
bending tests are carried out with the aim of inducing Young’s modulus from
the elaborate samples. Analysis of physical properties shows that water absorption increases with the rate of residue load. The average water absorption
rate of bagasse fibres is estimated at 8% for the 2.5 mm fiber size and 12% for
the 4 mm fiber size for all composites. Mechanical characterization by bending tests reveals a fragile behavior of the samples tested. Young’s modulus
decreases when the load rate of fibrous residues increases regardless of the
size of the fibers.
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1. Introduction
Natural fibre composite materials have many advantages due to their availability,
relatively low cost and low density. The mechanical holding of a composite depends not only on the intrinsic properties of its constituents, on the quality of the
adhesion between the matrix and the reinforcement, but also on the dispersion of
the reinforcement in the matrix [1]. This type of composite has a natural origin
and benefits from the many advantages offered by industrial products of organic
origin. The incorporation of natural fibres, used as reinforcement in composite
materials, is proven to be the use of sisal, flax, jute, hemp, alfa, pineapple, Rhecktophyllum camerunense, coconut sufficiently reported in the literature [2]-[10].
In general, plant fibres represent an attractive alternative to replacing synthetic fibres, such as carbon or glass commonly used as a reinforcement for composite materials [6] [8] [11]. If synthetic fibres have positives, it is the case that
natural fibres mark undeniable points from an environmental point. These fibres
offer a specific high stiffness and have little environmental impact compared to
products derived from synthetic fibers [12]. Natural fibres have a proven track
drive in the applied indoor materials and in the automotive industry [13]. Fibre
from sugar cane may be associated with these considerations.
The valuation of sugar cane fibres in the field of composite materials may be
relevant considering the availability of the raw material. Sugarcane is generally
used after processing in industries for the production of alcohol, sugar and biofuels. This industrial transformation of sugar cane generates fibrous residues
commonly called bagasse. These industrial residues generally represent about
20% - 30%, the total mass of the plant [14] [15] [16] [17] [18]. Bagasse production in Cameroon is about 1,008,000 tonnes per year, depending on the production capacity of the two national sugar processing plants located in the cities of
Mbandjock and Nkoteng [19]. In Canada, as well as in France, industrial sugarcane residues are generally used for animal feed as a source of energy by combustion on the other hand or as a raw material for the paper industry [15] [19]
[20]. Value-added industrial development represents a major ecological and
economic challenge in areas with a high predominance of the plant. The implementation of composite materials based on sugar cane bagasse is of real interest
to the scientific community. The sugar cane bagasse (Saccharum officinarum)
from the residues of the agri-food industry is thus positioned in a logic combining efficiency and sustainability [14].
Several studies have been devoted to polymer composites in which sugarcane
bagasse has been incorporated into polymers and polyester to plant fibres [21]
[22] [23] [24] [25]. The Postdam et al. [26] study on an epoxy matrix composite
DOI: 10.4236/jmmce.2021.92015

207

J. Minerals and Materials Characterization and Engineering

M. J. Ndengue et al.

reinforced by bagasse at load rates (40% and 70%) and different reinforcement
sizes (0.5 mm and 4 mm) illustrates a bending hold of porous bio-composites
that can be likened to a fragile behavior. They also observed that mechanical
properties reach their optimum in the case of a high fibre loading rate. Mohamed [27] characterized polyester composite materials reinforced with raw
Diss fibers. The results show a density of 1020 kg/m3 at 20% and 980 kg/m3 at
30% raw fibers demonstrating that density decreases as fibre levels increase. At
saturation, the absorption rates of composites at 30% and 20% in raw fibers are
9% and 7% respectively. An observation is made on the rate of water absorption
which increases relatively with the growth of the fiber level. The Young modulus
(MOE) found are 20% and 30% respectively 2.7 GPa and 3.2 GPa. This analysis
shows that the MOE increases with the fiber level in the composite thus justifies
the positive effect of the presence of fibers as a reinforcement of the composite.
Rachchh et al. [28] in their work on treated bagasse fiber composites and a fiberglass-enhanced polyester matrix observed that plate density decreases proportionately with increased bagasse fiber content. The resistance to bending, on the
other hand, shows a downward trend inversely proportional to the rate of bagasse fiber. Monteiro et al. [29] investing in untreated coconut fiber reinforced
polyester composites show similar results to some authors of the literature, in
relation to bending resistance. Cruz et al. [30]’s research on the physical properties of composites provided an analysis of the behaviour of the polyester/Macambabira composite in absorption. The result found shows that water
absorption would increase proportionally with the density fraction of the fibers,
which corroborates well with different authors of the literature [27] [31] [32].
In terms of literature, plant fibres have intrinsic properties similar to the residues they produce. This is the case with coconut fibers, rice ball fibers [30]. It is
with this in mind that fibrous residues of sugar cane called bagasse are studied.
These sugarcane residues are very present in Cameroon but very little used in the
field of engineering. The sugarcane bagasse produced by the Sugar Company of
Cameroon is used as a source of energy in boilers and the rest as fertilizer or
abandoned to biodegradability in nature. It is this low-cost availability that justifies
the value of the value of the said raw material. The first objective of this study is
the implementation of polyester composites reinforced by sugarcane bagasse and
secondly the evaluation of intrinsic potentialities such as density, absorption rate.
Finally, a study is envisaged to determine the mechanical properties of polyester
matrix composites reinforced with residual Saccharum officinarum fibers taking
into account the parameters of sample size as well as the rate of test tube loading.
This study will open up an additional range in the applicability of composites from
tailings in other areas other than those in which they have been used to date.

2. Experimental Materials and Methods
2.1. Materials
The fibrous residues of the Saccharum officinarum variety recovered from the
DOI: 10.4236/jmmce.2021.92015
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SOSUCAM sugar company in Mbandjock, Cameroon, are composed of a wide
variety of short and moist fiber bundles originally. They dried in the open air for
two weeks at about 32˚C in the shade, before being stored in airtight bags for
study purposes. The choice of ambient air drying reduces the costs of implementation guaranteed the sustainable aspect of the process [15] [26]. Because of
their significant heterogeneity, the fibers were separated into three classes by
sifting through a series of sieves with three floors of respective granulometry: 0.5
mm; 2.5 mm and 4 mm as shown in Figure 1.
The unsatured polyester (UP) is representative of the matrix used. This is a
chemical-mechanical conglomerate of two different products. The first product
is a polyacid solution—polyalcool stiffening under the action of the second under duress of an exothermic reaction. The density of the bagasse is 1.25 g/cm3
and that of the polyester resin obtained is 1.2 g/cm3 [33] [34]. In this study, fibers are used without prior pre-processing, to allow the determination of properties apart from the effects of chemical agents. The mixture is made in an aluminum container slightly larger than the total volume of the conglomerate. The
time allocated to the mixture is a few seconds in order to obtain the most homogeneous materials possible. The mixture is then poured into a rigid metal
mould, designed specifically for the occasion and with the following geometric
dimensions: 150 mm × 90 mm × 11 mm. The surfaces of the mould are protected by a non-stick coating consisting of fat (butter) with the aim of facilitating
removal at the end of the implementation process. The matrix and reinforcement set is cold compressed. The polymerization cycle takes place for one hour.
The second phase of implementation was cooling at room temperature. Table 1
presents the samples as well as the test tubes as shown in Figure 2 and Figure 3.

2.2. Experimental Method
The purpose of the experiment is the physical characterization of the composite
in order to evaluate the water absorption capabilities as well as the density of the
samples, which is followed by mechanical characterization in three-point bending in order to determine the mechanical resistance of the material. The deduction of its MOE elasticity module is made. The experimental protocol in Figure
4 served as the basis for this study.

Figure 1. Bagasse after sieving according to sizes; (a): Size T0 (0 to 0.5 mm); (b): Size T1
(0.5 to 2.5 mm); (c): Size T2 (2.5 mm to 4 mm).
DOI: 10.4236/jmmce.2021.92015
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Table 1. Nomenclature of samples and specimens.
N˚

References

Designations

1

10% (0.5 - 2.5 mm)

Sample of 10% bagasse load, size 2.5 mm

2

15% (0.5 - 2.5 mm)

Sample of 15% bagasse load, size 2.5 mm

3

10% (2.5 - 4 mm)

Sample of 10% bagasse load, size 4 mm

4

15% (2.5 - 4 mm)

Sample of 15% bagasse load, size 4 mm

5

B11

Test tube 1 of 10% bagasse, size 2.5 mm

6

B21

Test tube 1 of bagasse at 15%, size 2.5 mm

7

B31

Test tube 1 of bagasse at 10%, size 4 mm

8

B41

Test tube 1 of bagasse at 15%, size 4 mm

9

B51

Test tube 1 of 20% bagasse, size 4 mm

Figure 2. Samples after demoulding.

Figure 3. Cut specimens for tests.

2.2.1 Evaluation of Water Absorption Rate
Assessing the rate of water absorption is a physical test of the amount of water
absorbed during a pre-defined time. The value (Ta) obtained allows us to deduce
a characteristic property, including absorption kinetics. Water absorption in this
study is carried out on fifteen (15) samples per type of composite material or 75
samples. The so-called samples are dried in a steamer at a temperature of 40˚C
for one hour, as performed by Scida et al. [35]. After passing through the oven,
the samples are immediately immersed in distilled water according to the BS EN
DOI: 10.4236/jmmce.2021.92015
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Figure 4. Flowchart of experimental protocol.

ISO 62 [36] standard, then weighed with a 0.01 g sensitivity scale until the mass
saturates and becomes constant. After these different stages, the absorption rate
(Ta) in water is estimated from Formula (1):
Ta
=

ms − mi
× 100
mi

(1)

With mi: Initial sample mass and ms: Sample mass at the moment t of saturation (in g).
The study of the absorption rate of composites led to the predictive evaluation
of composite absorption kinetics studied by the exploitation of two significant
models. The study was based on several works, including those of Czel et al., on
the one hand, Sikame et al. on the other [37]-[47]. The equations governing the
various models successfully implemented are:
Czel et al. model: MR = a * t m
Sikame et al. model: MR =
c − a * exp ( − k * t ) − b * exp ( − m * t )
DOI: 10.4236/jmmce.2021.92015

211

(2)
(3)

J. Minerals and Materials Characterization and Engineering

M. J. Ndengue et al.
Table 2. Average values of polyester/bagasse composite model parameters.
Models

Czel

Sikame

Samples

A

MR10T1

b

C

k

m

R2

RMSE

SSE

0.2382

0.1682

0.9902

0.03217

0.01138

MR10T2

0.08003

0.2979

0.9881

0.04123

0.0187

MR15T1

0.1062

0.2598

0.96

0.0697

0.05343

MR15T2

0.0255

0.3392

0.9841

0.04814

0.0255

MR20T2

0.1036

0.2643

0.9822

0.04802

0.02537

MR10T1

0.5757

0.4271

1.003

0.0007859

10.77

0.9723

0.06348

0.03223

MR10T2

0.7844

0.2354

1.02

0.0006722

0.2285

0.9919

0.03987

0.01272

MR15T1

0.806

0.3312

1.137

0.0003516

0.2217

0.9801

0.0576

0.02654

MR15T2

−0.5265

1.412

1.055

0.0005766

0.0005602

0.9684

0.07969

0.0508

MR20T2

0.5482

−25.85

−25.06

0.0009646 −1.54E−06 0.9166

0.1218

0.1187

The experimental parameters (a, t, m, c, k) are confined to Table 2.
2.2.2. Empirical Deduction of Sample Porosity
Porosity is the set of voids (pores) in a solid material, these voids are usually
filled with fluids (liquid or gas). It is a physical quantity between 0 and 100%,
conditioning for a composite material the retention capacities of a substrate. It
has an influence on the physical properties of the composite material. The porosity coefficient of the different samples submitted to the study is determined
by the Equation (4) [48].
=
n

M s − Mi
× ρ × 100
Mi

(4)

With mi: Initial sample mass and ms: Sample mass at the time t of saturation
(in g), ρ: density’s sample, n: porosity coefficient.
2.2.2. Density Measurement
The density of the materials studied is determined by assessing that of each sample by measuring the dimensions of each composite sample using a 1/50th sensitivity digital sliding foot, including length (L), width (l) and thickness (e) by direct reading. Then the samples are weighed using a scale with a sensitivity of
0.01. Weighing the samples is used to determine the mass of samples. The Equation (2) is used to deduce the value of the volume mass of the composite.

ρc =

mc
L×l ×e

(5)

With: composite mass in (kg), L: length (m), l: Width (m), e: thickness (m)
and (kg/m3).
2.2.3. Point Bending Tests
The need for this test lies in the extent that it can determine the breaking stress
(MOR) of the material and deduce the elasticity module (MOE). These experiDOI: 10.4236/jmmce.2021.92015
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mental data can predict the applications of such a material. The principle of the
test is to measure a displacement crosshead (y) from an effort (F) placed in the
middle of two supports [23] [49]. Models from materials science make it possible
to make the link between the sizes (y and F), the geometry of the piece (L, h and

b) and the characteristics of the material (σ, ε and E), according to the Equations
(6) and (7) [19] [27] [50]:

E=

σ rup =

L3α
48 I

1.5* Frup
b * h2

(6)

L

(7)

With L: distance between supports; b: the width of the test tube; h: the thickness of the test tube; α: slope of the right determined by the path of the
force-deformation curve in the elastic field; I: quadratic moment; Frup: force
measured at breakage.
To conduct this study, fourteen test tubes 150 mm long and 7 mm wide are
carried out. The three-point bending tests are carried out on a universal traction
and compression test machine with hydraulic jacks with a capacity of 0.946 ×
0.233 kN for a 2 mm/min cross-crossing speed (ISO 14125). The acronym L
represents the distance between the lower supports and is set at 136 mm. The
load is applied gradually, at equal distance from the supports and at regular intervals of time, i.e., 2 mm/min, thanks to the software built into the apparatus
until the material breaks, as shown in Figure 5 and Figure 6.

Presentation of the LaboGenie’s compression-tension testing device: 1: Universal machine base; 2:
Adapted bending test equipment; 3: Tensile-compression testing equipment; 4: Data cable; 5: Data
reading interface; 6: Control unit; 7: Printer.

Figure 5. Tensile-compression testing machine.
DOI: 10.4236/jmmce.2021.92015
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8: Fracture test (bending test).

Figure 6. Compression/tension testing machine (specimen deformed during the threepoint bending test).

3. Results and Discussions
At the end of the implementation and the different characterizations, some results were found and analyzed. During the development of the composites, it
was observed that some samples had long cross-ulation and did not provide rigid and stable composites, in particular, the 2.5 mm and 4 mm composites respectively with load rates of 20% and 25%.

3.1. Physical Characterization
3.1.1. Water Absorption
The results of the evaluation of the average absorption rate of composites are
represented by the evolutionary curves of the test tubes, shown in Figure 7.
With regard to the samples water absorption, the minimum value obtained is
5.736% which corresponds to that of Bc10%_T1, the maximum water absorption
is 24.297% corresponding to Bc20%_T2 sample. The average deduced Water
absorbtion is approximately 10%. Observation of the experimental values obtained shows that there is a correlation between the rate of water absorption and
that of the fiber load in the composite. Indeed, it is observed that the absorption
of water from composites increases with the load of fibrous residues. Water absorption is rapid on the first days of immersion for all formulations. This observed behaviour is similar to several studies already conducted [30]. The composites studied are in line with a Fickian-type behavior, with a linear initial curve
followed by a saturation plateau, similar to the work carried out by Scida et al.
[35]. However, evolutionary curves show that the 20% composite for the size of 4
mm has a higher absorption rate, estimated at 24% compared to the other specimens studied. This observation is explained by the relatively high fibre rate of
the sample, the hydrophilic nature of the bagasse and the larger area occupied by
the different fibers at the expense of the matrix [51]. The observation made relative to the high absorption of samples with high fiber loads is similar to the results of the work of Sari et al. [52].
DOI: 10.4236/jmmce.2021.92015
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Figure 7. Evolution of the average values of the absorption rates of the different samples.

The relatively high absorption rate observed inexorably results in a relatively
low failure with respect to the inter facial cohesion of the fibers with the matrix.
A lower fibre level would ensure better cohesion in the presence of higher humidity relative to loading. However, the high water absorption capacity of the
Bc20%_T2 sample highlights its porous characteristics, probably due to its higher fibre content. This characteristic would be due to the relative intrinsic porosity of the sugarcane fibre. Indeed, this absorption property dependent on a high
porosity would therefore prove the existence of a relatively high pore rate in the
Bc20%_T2 composite evaluated at about 17.75%. Indeed, the studies of Bishweka

et al. [48] show that the increase in the water absorption rate is proportional to
the increase in the fibre content in the matrix of a sample of biocomposite material. Mohamed [27] places highly porous materials at a matrix fibre content of
more than 10%. For this author, above this value, porosity would greatly influence the properties of the material.
In view of the relative porosity of the sample Bc20%_T2, it would be predisposed to a capacity of absorption of acoustic signals. Studies conducted by Gager

et al. [53] on non-woven biocomposites subjected to moisture variations establish a link between improved sound absorption properties and increased porosity of the material.
Given the hydrophilic nature of the matrix-strengthening fibers in the composite, the determination of the absorption rate of composites led to a correlation between variation in absorption rate and time. The use of the models from
the literature has shown that the composite absorption kinetics of this study are
governed by the Sikame and Zel models. These two models better represent the
behavior of the relatively studied composite with regard to absorption kinetics.
The illustrative results are presented in Figure 8 and Figure 9.
DOI: 10.4236/jmmce.2021.92015
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Figure 8. Simulation of the water absorption kinetics of Bc10%_T1 according to model C.
Zel et al.

Figure 9. Simulation of the water absorption kinetics of Bc10%_T1 according to model
Sikame et al.

Analysis of Table 2 shows that the Sikame et al. models as well as Czel et al.
have a better R2 correlation coefficient respectively for the Bc10%_T2 and
Bc15%_T1 and Bc15%_T2, Bc20%_T2 and Bc10%_T1.
3.1.2. Density
Analysis of the average density shows that the density of all composites decreases
DOI: 10.4236/jmmce.2021.92015
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with the increase in fiber content regardless of size, as shown in Table 3 and
Figure 10. The Bc20%_T2 composite has a relatively low density of 755.1 kg/m3
compared to other samples, this predisposition could justify its high absorption
rate as well as its low mass. This low density is similar to that of some wood species between 350 kg/m3 and 1100 kg/m3 and could replace it in construction
areas such as ceiling, false ceiling and others [54].

3.2. Mechanical Characterization
The 3-point bending curves of the samples tested are presented in Figure 11.
Observation of the curves shows that the movement is proportional to the effort
Table 3. Average values of the apparent densities of the composites.
COMPOSITES

UP

Bc10%_T1 Bc10%_T2 Bc15%_T1 Bc15%_T2 Bc20%_T2

ρc (kg/m3)

1192,10

1022,745

1041,087

987,223

982,876

755,133

Ecart-type ρ c

48,007

29,142

57,976

59,180

67,925

129,824

UP: Unsaturated polyester.

Figure 10. Distribution of the mean density values of the different composites.

Figure 11. Force-displacement curves of different bagasse/polyester composites.
DOI: 10.4236/jmmce.2021.92015
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exerted on each test tube. The stress grows with the arrow however, the amplitude is higher for samples with small reinforcements of 2.5 mm. This behaviour
is observed on the Bc10%_T1 and Bc15% _T1 composites, reflecting a high fragility of the material compared to 4 mm-long samples. The length of the fiber
increases the contact surface with the binder giving the composite a certain
stiffness during the test. This property translates into the value of the stress on
the composite as shown in Figure 12 after the test. The bending elasticity module of each sample is deduced from the slope of the linear adjustment right of
each cloud. The results obtained in Figure 3.8 show that the resistance to bending decreases with the increase in the load rate of the fiber, this is true regardless
of the size of the fibers. The average minimum value of bend resistance is 27.13
MPa for a fiber size of 4 mm and an average maximum value of 45.57 MPa. The
minimum and maximum values of bend resistance obtained during the relative
test for samples with 2.5 mm length fibers are: 36.7 MPa and 37.04 MPa respectively. The results in Figure 3.8 show a proportionality coefficient of 0.3 ± 0.01.
Figure 13 shows the average elasticity modules (MOE) of composites that decrease as the load rate increases. The finding is made on the Bc10%_T2 composite which has a Young module about 8% higher than that of the pure MATRIX

Figure 12. Distribution of the mean values of breaking stresses and breaking forces of the different composites.

Figure 13. Distribution of mean Young’s modulus values of the different composites.
DOI: 10.4236/jmmce.2021.92015
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UP with a value of 5725.04 Mpa. In this composite, the bagasse effectively
strengthens the matrix, hence this significant result which demonstrates that the
correct rigidity of Bc10_T2.
Figure 12 and Figure 13 show the effect of length in fibers on bending resistance and the modules of bagasse/polyester composites. This is similar to that of
Al-Kaabi et al. on DPF/polyester composites [55]. The bending resistance of the
bagasse/polyester composites in Bc10% with a size of (2.5 - 4) mm supposedly
large, is 45.57 Mpa, or about 19% higher than that of samples of smaller size (0.5
- 2.5) mm. Large composites in Bc10% have an average bending module of
5725.04 MPa, which is about 51% higher than smaller fiber samples.
These results highlight the Bc10%_T2 composite whose physical and mechanical characteristics are superior to those of the other composites studied. The
results of the experimental study show that the Bc10%_T2 sample has relatively
better physical and mechanical properties than the other samples studied. this
sample has a relatively low water absorption rate evaluated at 6% and a higher
density. Its Young’s modulus is on the one hand 8% higher than that of the matrix and on the other hand, this modulus is higher than that of the other samples
studied. These characteristics of Bc10%_T2 are a singularity related to the study
in relation to the Hall petch law. The mechanical properties of the bagasse/polyester composites studied are all as interesting as those of some composites encounters in the literature, under the same conditions of implementation,
at different sizes and at different reinforcement rates, the work of such as the
work of Jayabal et al. and S.N. Monteiro et al., whose results in the mechanical
properties of polyester/coconut composites show that the polyester/bagasse
composites studied can replace low-load automotive components because they
have a low cost of implementation and are biodegradable [5] [28]. Young’s
modulus of the composites studied is superior to the wood composite panels,
which could guide its application as false ceilings in civil engineering or sustainable mobility systems [56].

4. Conclusion
The purpose of this study was to implement and evaluate certain properties of a
polymer matrix composite material reinforced by fibrous residues of Saccharum

officinarum. Polyester matrix composite materials reinforced with sugarcane
bagasse have been developed and characterized physically and mechanically. The
results of the physical characterization show that the rate of water absorption of
the test tubes is high when the fiber content increases. The very high absorption
of the composite at 20% compared to other composites, can predispose it to
good acoustic properties that it would be interesting to determine by specific
tests. The increase in the fibre level in the test tubes appears to decrease the density of the material. Mechanical characterization, including the composite bending study, revealed that bending resistance (MOR) decreases as fiber levels increase. This seems to be true regardless of the size of the fibers. As for the elasDOI: 10.4236/jmmce.2021.92015
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ticity module (MOE) of composites, it decreases when the load rate increases.
However, the Bc10%_T2 composite has a Young modulus that is 8% higher than
the matrix. An observation on this sample, shows that it has higher properties
than the other specimens studied. The characteristics of the composites are certainly not very reinforcing for the matrix given the specific properties of the polyester determined in this study. However, the determined properties allow us to
position ourselves in the wake of the composites of the literature and to add to
them less structural application areas. Composites with a fiber content greater
than 20% appear to be unusable in terms of their physical appearance. Indeed, it
has been found that for fibre contents above 20% and 25% respectively for fibre
sizes T1 (2.5 mm) and T2 (4 mm), the samples show an irregular physical appearance (bubbles and large pores). The sufficiently advanced state of anisotropy
of the samples considered does not allow a relative exploitation. The fibre contents evaluated at 20% and 25% respectively for the T1 (2.5 mm) and T2 (4 mm)
fibre sizes are practical thresholds allowing an exploitation within the framework
of this study. Another moulding process could promote a good intake of composite components. In order to have more areas of application, the determination
of thermal characteristics could emerge from the eco-insulating properties of
these composites. Similarly chemical treatments on sugarcane bagasse would be
interesting to observe. However, to reduce the environmental impact due to the
use of heat-efficient matrixes, such as polyester, the orientation towards natural
matrixes such as polylactic acid, tannin or natural rubber, reinforced by natural
fibres could be interesting from an ecological point of view.
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Symbols

Meanings

MPa

mega-Pascal

UP

Unsatured polyester

BC10%_T1

Bagasse composite with 10% fibers (0.5 mm - 2.5 mm)

BC10%_T2

Bagasse composite with 10% fibers (2.5 mm - 4 mm)

BC15%_T1

Bagasse composite with 15% fiber content (0.5 mm - 2.5 mm)

BC15%_T2

Bagasse composite with 15% fiber (2.5 mm - 4 mm)

BC20%_T2

Bagasse composite with 20% fiber (2.5 mm - 4 mm)

E ou MOE

Young’s modulus (Mpa)

Ta

Water absorption rate (%)

Frup

Breaking force (N)

σ rup
ρc

Breaking stree (Mpa)
Density (kg/m3)
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