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Over the last few years, natural fiber-based hybrid polymers have been widely used to increase the biodegradability and cost-
effectiveness of the products in many industrial applications, such as automobile construction industries. Adding filler
materials provides enhanced wear properties and thermal behaviors of composites. Kenaf fiber has better strength and stiffness,
and it has been used as reinforcement in polymer composites. Silicon carbide as filler material in composites modifies the
mechanical properties and thermal behaviors. The present research analyzes the thermal characteristics of silicon carbide/kenaf
fiber-reinforced epoxy composites with various weight percentages. Six different composite specimens were fabricated at
varying weight percentages of silicon carbide. The specimens were subjected to various thermal tests, such as heat deflection
temperature (HDT), coeflicient of thermal expansion (CTE), thermal conductivity (TC), thermogravimetric analysis (TGA),
and differential scanning calorimetry (DSC). The findings could serve to expand the range of application for SiC/kenaf fiber-
reinforced composite, which may have better thermal stability, better performance, and lower thermal expansion than the

other regularly used natural fiber-reinforced composites.

1. Introduction

Adding various fillers into polymers enhances the properties
of polymers. As a result, composites use polymers to a large
extent. Fillers might lower the cost of composite materials
with desirable mechanical and thermal properties [1]. Auto-
motive, aerospace, construction, and marine sectors all
employ composites made of epoxy as the matrix material
in load-bearing applications. They have strong mechanical
qualities, high specific strength, and extreme adhesiveness
and are highly resistant to heat and solvents [2]. Natural
fibers provide a number of advantages when used as a rein-
forcing medium. The majority of them are biodegradable,
making disposal easier and more environmentally beneficial.
Because of their lightweight and specific strength qualities,
they are helpful in structural applications [3, 4]. Natural
fiber manufacturing is rising globally as the product base

expands. Each year, natural fiber-based products replace
synthetic fibers and high-energy-consuming items [5];
despite the numerous advantages provided by natural fiber
composite materials, they have downsides, such as imperfect
interfacial adhesion between constituents, moisture absorp-
tion, and erratic thermal behavior [6]. The mechanical char-
acteristics of epoxy composites made of natural fiber
reinforcement have been improved due to chemical treat-
ments. Hemicelluloses and pectin compounds were removed
from the fibers by surface treatments. Chemically treated
fibers had an uneven surface and a larger effective surface
area, allowing for greater fiber-matrix interaction [7].
Woven natural fiber fabric could be a possible reinforcing
material for environmental-friendly polymers, according to
Nurul Fazita et al. Synthetic fiber usage was limited by the
introduction of natural fibers in the composites [8]. Accord-
ing to AKkil et al., the usage of kenaf fiber-based polymers in
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the field of architecture and structural applications is very
feasible because of their lightweight and low cost [9, 10].
Malik et al. noted that the kenaf fiber is a powerful natural
fiber and may be used in composites to replace glass fibers.
It outperformed glass fibers in tensile strength and modulus.
The filler materials also increased the performance of
KFRGCs, if reducing the size of filler material used in the com-
posites [11]. A variety of methods are used to produce com-
posite materials, each of which is appropriate for a certain
material. The type and volume of matrix or fiber utilized
determine the fabrication method’s performance [12]. The
addition of silicon carbide fillers to natural fiber-reinforced
polymers improves their mechanical performance. The gran-
ule size and filling percentage of SiC granules are two signifi-
cant characteristics to address. Smaller size granules are
distributed in resins better than those of larger size granules
[13]. The hybridized banana/kenaf fibers composites
improved the mechanical characteristics of banana/kenaf fiber
hybrid composites. The mechanical characteristics of three
distinct types of fiber composites were examined by Alavud-
een et al. [14]. The effect on the properties of the hybrids made
of glass/sisal fiber and fillers was explored by Arpitha et al. The
use of E-glass with SiC particles could help to eliminate voids
and improve physical qualities. The effect of the filler might
improve the flexural characteristics of the material [15]. Sili-
con carbide (SiC) is used in composites to improve thermal
conductivity. Adding SiC fillers into epoxides enhances their
heat conductivity [16]. Because polymers have low thermal
conductivity, fillers such as zinc oxide, alumina, aluminum
nitride, mica, glass fiber, silicon carbides, and boron nitride
have been used to enhance thermal conductivity and electrical
resistance. Zinc oxide, aluminum nitride, mica, and glass fiber
particles are among the other materials used [17]. The thermal
firmness of polymers made of biofibers could inflict con-
straints in situations where the organic structure of the fiber
is degraded. In theory, temperature impacts not just the struc-
ture but also the majority of attributes of natural fiber-
reinforced polymers. The study of the composite basic ther-
mogravimetric analysis demands a full understanding of these
phenomena [18]. As a function of time and temperature, the
DSC determines material transitions. The thermal phase
change of the composites is shown by the endothermic (heat
absorption) and exothermic (heat release) peaks and magni-
tudes [19, 20]. The sample shape and size, the temperature
ramp, and the kind of environment can all have an impact
on the results gathered by the DSC study. The thermal stability
of natural fiber and hybrid composites was investigated by sev-
eral authors using the DSC method [21, 22].

In this present work, the kenaf fiber-reinforced epoxy
polymers were fabricated employing a compression molding
process accompanied by varying percentages (2%, 4%, 6%,
8%, and 10%) of silicon carbide filler materials. Five silicon
carbide/kenaf fiber-reinforced hybrid composites and a ref-
erence kenaf fiber-reinforced composites are subjected to
various thermal tests, such as thermal conductivity (TC),
heat deflection temperature (HDT), coeflicient of thermal
expansion (CTE), thermogravimetric analysis (TGA), and
differential scanning calorimetry analysis (DSC). The test
results were analyzed and compared.
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TaBLE 1: Properties of constituents of hybrid polymers.

Property o e carie
Density in g/cm’ 1.14 1.2-1.6 3.2
Areal density in GSM — 380 —
Thickness in mm — 1.25 —
Structure of fabric — vi’cl;l:n —
Tensile strength in MPa 73.3 220-930 —
Percentage of elongation 4.5 1.5-2.7% —
Elastic modulus in GPa 3470 15-53 410
Thermal conductivity in

Wik Y 0.2 0.206 120

2. Materials

Kenaf fiber of density 1.2-1.6g/cm” as a woven fabric was
purchased from M/s. Go Green Products Pvt. Ltd., Tamil
Nadu, India. Kenaf fiber fabric’s mesh size is eight openings
per inch with mesh no. 8 (2.38 mm), whereas silicon carbide
filler size of 25 ym was supplied by Vazirbun Trading Pvt.
Ltd., India. Hardener (HY951) and epoxy (LY556) were pro-
vided by SM composites, Chennai, India. The properties of
kenaf fiber, SiC, and epoxy resins are listed in Table 1
[23-25]. Figure 1 shows the work methodology.

3. Fabrication Process

A 6 percent NaOH alkali treatment for kenaf fiber was cho-
sen. Furthermore, the kenaf fiber was kept for 10 hours in
6% of NaOH and dried [26]. The composites were developed
using hand layup preceding just before the compression
molding process. A mold of 250 mm x 250 mm stainless
steel was used. A 10:1 ratio was utilized to mix resin and
hardener. By weight, the fiber and matrix are at a 2:3 ratio.
Fiber orientation in the layer is +90, -90. SiC fillers were
added in composite laminate in terms of various volume
percentages. Trial and error methods were used to obtain
the optimum fiber volume fraction of the prepared compos-
ites with various stacking sequences. The optimal fiber vol-
ume fraction ranges between 0.35 and 0.42. Five composite
laminates (2%, 4%, 6%, 8%, and 10% volume of composites,
respectively) and one reference laminate with no fillers were
fabricated. Uniform dispersion and the amount of filler par-
ticles added in the composites are the most important factor
to attain exceptional thermal behavior for composites [27].
The silicon carbide fillers are assorted with the epoxy using
a motorized stirrer for about 3 minutes to attain proper dis-
persion. The kenaf fiber was placed in the mold, and epoxy
resins were poured onto the fiber and roller to spread the
resin all over the fiber to be wet. Once the hand layup pro-
cess was done, the mold was kept in the compression mold-
ing machine. The hot die, as same as of mold, was pressed
against the mold with the force of 20 KN. Hot die tempera-
ture of 200°C helped in the curing process of composite lam-
inates for an hour, and the postcuring process was carried
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FIGURE 1: Methodology.

out for 24 hours. Void fraction in the composite laminates
was reduced in the rate of 0.16 reduction per 2% SiC added.
Total void reduction percentage is 98.9% by adding 10% SiC
(KS10 laminate). Then, the laminates were trimmed accord-
ing to ASTM standards after being removed from the mold
for various tests to be performed. Tables 2 and 3 illustrate
calculations on reinforcement fraction and void fraction,
respectively.

4. Experimentation

The thermal conductivity was determined using ASTM E-
1530 at a temperature of 55°C. The test was conducted using
a guarded hot plate instrument. The thermal conductivity
test used 50 mm x 50 mm specimen size as a reference [28].
With the dimensions of 127 mm x 12.7 mm and a dilatome-
ter device, CTE is measured according to ASTM D696-08el.
A displacement sensor attached to the end of the pushrod
measures the increase in length of the specimen, while it is
heated in a furnace [29]. The heat deflection temperature
of composite laminates was obtained using the Presto
HDT/VSP Tester in a three-point bending method accord-
ing to ASTM D648. The HDT was measured for each spec-
imen under 1.5MPa stress at a 0.25mm deflection and a
2°C/minute heating rate [30]. EXSTAR TG/DTA 6300, Hita-

chi, Japan, is used to do thermographic analysis. The equip-
ment has a temperature accuracy of 5°C. 10 mg of powdered
samples was put in a 7mm diameter alumina crucible. With
50 cm®/min nitrogen flow, the specimen was heated at a
10°C/min rate from 50°C to 600°C. The data acquired was
shown as TG curve (weight loss as a function of tempera-
ture) and DTG curve (Derivative Thermogravimetric), the
weight loss rate as a function of temperature [31]. Using a
DSC Q20 from TA Instruments, DSC analysis was used to
quantify changes in heat flows associated with material tran-
sitions in composites. Under nitrogen air, a sample weighing
3-4mg was heated at a rate of 10°C/min from 25 to 350°C in
an aluminum crucible with a pinhole. Each composition had
three samples analyzed. Each fiber sample was examined
independently before being compared [32]. Thermal prop-
erty tests such as HDT, CTE, and thermal conductivity tests
conducted were repeated with three specimens each, and
standard deviations are included.

5. Result and Discussion

5.1. Thermal Conductivity. Figure 2 showed the thermal con-
ductivity pattern as in the form of an increase in %vol of SiC.
The thermal conductivity of laminates is in the sequence of
KS0 < KS2 < KS4 < KS6 < KS8 <KS10. It is observed from
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TaBLE 2: Calculation on reinforcement fraction.

S.  Material Stacking sequences Weight of Weight of Weight of silicon Weight of Reinforcement
no code Chae composite Kenaf fiber carbide fillers matrix volume fraction
We Wk Wy W fr
1 kso ~ KERPwith noSIC 297 119 0 178 0354
fillers
1 0
2 ksy  KFRPwith2vol% SIC 322 119 25 178 0374
fillers
1 0
3 Ksg ~ KFRPwith 4vol% SIC 348 119 51 178 0.394
fillers
1 0,
4 ksg KERPwith6vol%SIC 378 119 81 178 0.416
fillers
1 0,
5 kg KPR with 8 vol% SIC 406 119 110 178 0.435
fillers
KFRP with 10 vol%
6 KS10 SIC fillers 438 119 142 178 0.455
TaBLE 3: Calculation on void fraction and thickness of composites. o 081 067 071
g
Actual Theoretical ;.. Thickness = Bl
. . . =~ 0.6 - 0.52
Sn Material ~ density .of density .of fraction of . = 0.47
code composite composite composite &
Q
Pac Prc fv TC —g 0.4 0.36 0.37
S 0.
1 KSo 1.04 1.24 0.273 4.56 S
2 KS2 1.15 1.3 0.146 4.48 g 02 4
3 KS4 1.280607 1.36 0.06 4.352 é) .
4 KSe 1.39 1.426 0.022 4.336 0.0
5 KS8 1.46 1.48 0010 4432 " TKSO  KS2  KS4  KS6  KS8  KSI0
6 KS10 1.53 1.54 0.003 4.56 Laminate type

Figure 2 that the increase in silicon carbide fillers in poly-
mers enhances its thermal conductivity. The laminate
KS10, which has 10 percent of silicon carbide, has exhibited
excellent thermal conductivity than the other laminates.
KS10 laminate has a thermal conductivity of 0.713 W/mK
which is 97.2% higher than the thermal conductivity of the
laminate KSO (0.36 W/mK). Molecular movement increases
with an increase in temperature. Molecular movement is in
high rate leads to the material’s high thermal conductivity
[33]. In the case of SiC, molecular movement is high, and
thus, it produces high thermal conductivity [34]. High ther-
mal conductive SIC fillers made the composite laminate
have good thermal conductivity. Incorporating SiC fillers
into composites is a good way to improve thermal conduc-
tivity. The high aspect ratio of SiC is also the reason for
enhancing thermal conductivity [35]. The interaction
between silicon carbide-filled matrix and treated kenaf fibers
was good, and it made intermolecular mobility to transfer
heat easier. Another factor is the well-dispersed SiC that
makes a good network among them. The other composite
KS2, KS4, KS6, and KS8 laminates exhibited thermal con-
ductivity of 0.37, 0.41, 0.48, and 058 W/mK, respectively.
From four volume percentage of SiC loading, the thermal
conductivity enhanced considerably by 27.27%compared to
that of KS2. Additionally, SiC loading is raised from 4% to

F1GURrk 2: Thermal conductivity of composites.

8%. There is a substantial rise in thermal conductivity.
Because of its poor crystallinity, KSO cannot achieve the
desired thermal conductivity.

5.2. Coefficient of Thermal Expansion. The thermal expan-
sion coefficient decreases with adding fillers in the compos-
ite. Silicon carbide is an important filler because of its
strong bond between atoms, resulting in low CTE [36, 37].
When silicon carbide is added to the composite, it reduces
the CTE of the composite. It is also agreed with Nadh
et al. [38]. The interaction of the epoxy chains with SiC
causes the emergence of limitations to their motions [39].
The SiC scattered in the matrix could be used as a scaffold
to successfully regulate the polymer chain movement. From
Figure 3, it is observed that the laminate KSO performed a
higher coefficient of thermal expansion (CTE) over other
laminates. The coefficient of thermal expansion increases
with an increase in SiC fillers, in the composite. The lower
thermal strain in SIC-filled composite leads to a poor coeffi-
cient of thermal expansion (CTE) [40]. The laminate KS10
produced a lower CTE value of 6.05x107%/°C, which is
21.32% lower than the CTE of KSO laminate
(7.69 x 107°/°C). The KS2, KS4, KS6, and KS8 laminates also
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FIGURE 4: Heat deflection temperature of composites.

have lower CTE than KS0. The CTE values of laminates is in
the order of KS0 > KS2 > KS4 > KS6 > KS8 > KS10, in spite of
an increase in SiC filler loading. The coefficient of thermal
expansion of silicon carbide is 4.0 x 107/°C, which is lower
than that of epoxy resin and kenaf fiber-reinforced epoxy
composite (KS0)’s CTE (45 — 55 x 107%/°C and 7.69 x 107%/
°C, respectively). When adding every 2% SiC into the kenaf
fiber-reinforced composite, it decreases the CTE in an aver-
age rate of 0.328 x 107°/°C per 2% SiC addition in the com-
posite. This result suggests that the inclusion of silicon
carbide considerably reduces thermal expansion. This silicon
carbide-filled natural fiber composites discovered potential
application in structural materials.

5.3. Heat Deflection Temperature. HDT indicates how the
composite responds when stressed at an elevated tempera-
ture. Dispersion levels of fibers and fillers, the crystallinity
of materials, and the volume of fillers affect heat deflection
temperature. An increase in silicon carbide fillers leads to
an increase in heat deflection temperature of laminates.
The laminate KS10 has a HDT of 119.25°C, which is
34.89% higher than the KSO laminate. Since the thermal sta-
bility of silicon carbide is high, the composite with silicon
carbide fillers is also high. Hence, an increase in silicon car-
bide content increases the HDT of the composite. The plas-
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FIGURE 5: Thermogravimetric analysis of laminates (TGA).
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FIGURE 6: Derivative thermogravimetric analysis (DTG) of
composites.

ticity decrement is also the reason for higher HDT. The
plasticity of the composite decreased when introducing filler
content in the materials. From Figure 4, significant rise in
heat deflection temperature at the four vol% of silicon car-
bide in the composite can be noted. The HDT of 4vol%
KS4 laminate is 7.54% higher than 2vol% KS2 laminate.
Moreover, heat deflection temperature is increased in the
order of KS0 < KS2 < KS4 < KS6 < KS8 < KS10.

5.4. Thermogravimetric Analysis (TGA). TGA is used to ana-
lyze the performance of composite in terms of weight loss with
increasing temperature characterization. Figures 5 and 6 show
the TG and DTG curves of TGA carried out in the nitrogen
atmosphere at 20°C/min heating rate of different composite
laminates. The initial DTG peak at 65-70°C of laminates was
associated with the loss of moisture content in the laminates.
The hemicellulose decomposition peak for the uncontami-
nated fiber composite with no fillers (KS0) at 361°C was
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TaBLE 4: Weight loss and degradation temperatures of composites.
S. no. Laminate type Weight percentage Total weight loss percentage T onset Tmax % Residue at 700
At 250 At 500

1 KSo 96.68 28.95 67.73 302.66 361 17.06

2 KS2 96.74 30.6 66.14 314.18 361.51 17.71

3 KS4 96.78 30.95 65.83 319.81 362.99 18.2

4 KS6 96.88 32.29 64.59 322.38 364.59 19.364

5 KS8 96.97 34.95 62.02 325.11 368.87 22.16

6 KS10 97.04 38.43 58.61 331.65 377.44 24.93

Heat flow (mW)
o
1

T
0 50 100

150 200 250 300 350 400
Temperature (°C)

—a— KSO —o— KS2
—— KS4 —v¥— KS6
KS8 < KS10

Ficure 7: Differential scanning calorimetry (DSC) curves of
composites.

observed from the DTG curve of KSO laminate. From the TG
curve of KSO laminate, 50% weight loss of KSO laminate was
observed at 378°C. 67.73% of mass loss over the temperature
range of 250°C to 500°C in KSO laminate could be observed.
This mass loss could be attributed to lignin, hemicellulose, cel-
lulose, and depolymerization of polymers. Specifically, from
the DTG curve, the peak at 50°C is associated with loss of
moisture, solvents, and volatile contents present in the com-
posite, whereas the peak at 361°C is attributed to the loss of
cellulose and hemicelluloses present in the composite and fur-
ther at around 500 363°C is associated with loss of lignin con-
tent in the composite [41].

Similarly, it could be noted that from the TG curves of
KS2, KS4.KS6, KS8, and KS10 laminates, percentage mass
loss over the temperature range of 250°C to 500°C is 66.14,
65.83, 64.59, 62.02, and 58.61, respectively. As for the DTG
curve, over the temperature range 250°C to 500°C, the peaks
of KS2, KS4.KS6, KS8, and KS10 laminates are 361.51°C,
362.99°C, 364.59°C, 368.87°C, and 377.44°C, respectively.
Observations made from the TG ad DTG curves indicated
that the inclusion of silicon carbide fillers delayed the rate
of mass loss and mass loss percentages over the temperature
range of 250°C to 500°C and also indicated no loss or gain
due to the addition of SiC fillers in the laminates which
reveals that silicon carbide did not react with any element
present in the laminates over the temperature ranges and
at nitrogen atmosphere.

Figures 5 and 6 showed TG/DTG curves obtained for
laminates. The first stage (25°C to 150°C) of curves indicated
that loss of mass decreases with an increase in silicon carbide
fillers since fillers and epoxy resins are hydrophobic in
nature and replace fiber contents. It indicated that the vola-
tile component and moisture content present in the compos-
ite materials are low as an increase in SiC fillers. TGA
parameters such as onset degradation temperature, maxi-
mum degradation temperature, mass loss percentage, and
residues were listed in Table 4. The predicted point of depar-
ture from the initial slope, practically a horizontal line in TG
curves, was used to determine the commencement of ther-
mal deterioration (T onset). maximum degradation temper-
ature (Tmax) was obtained from DTG peaks attributed to
the maximum mass loss rate in the steeper region of the
DTG curve between 100°C and 500°C.

The onset temperature of KSO laminate was around
302.66°C, whereas the onset temperature of the KS10 lami-
nate was around 331.65°C. The T onset of other laminates
such as KS2, KS4, KS6, and KS8 are 314.18°C, 319.81°C,
322.38°C, and 325.11°C, respectively. It was discovered that
when the amount of SiC fillers in a composite rises, the tem-
perature at which it begins to degrade increases. Natural
fiber-reinforced polymers are thought to have a safe operat-
ing temperature of roughly 300°C [41]. For the SIC-
reinforced kenaf fiber composite, the maximum safe work-
ing temperature eventually increased to 330°C.

It is worth observing that increasing the SiC fillers in the
composites attributed to the thermal stabilization of mate-
rial. It is ratified by a rise in residue contents of composites
at 700°C, mainly KS10 laminate, whereas for KSO laminate,
there is a small quantity of char residue t 700°C. The residues
for KS2, KS4, KS6, and KS8 laminates are 17.71%, 18.2%,
19.36%, and 22.16%, respectively. The results indicate that
increasing SiC filler increases the char residue percentage
and thermal stabilization accordingly. The reason for
enhancement n thermal stability is SiC filler interactions
with the composite which is delaying the degradation tem-
perature of the composites.

5.5. Differential Scanning Calorimetry (DSC). Samples of fab-
ricated composite laminates were investigated in detail using
differential scanning calorimetry. From Figure 7, the DSC
curve of the KSO sample showed an endothermic peak at
the temperature of 70.09°C attributed to moisture content
loss from the sample. Furthermore, endothermic peaks for
the KS2, KS, KS6, KS8, and KS10 samples are at temperatures
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71.3°C, 71.9°C, 72.2°C, 72.5°C, and 72.9°C, respectively. It is
clearly noticed that the loss of moisture and volatiles present
in the samples were low and thermal stability of composite
was high with the increase in SiC fillers. Glass transition tem-
perature (Tg) is highly dependent on the mobility of the poly-
mer chain [42]. Addition of filler materials and plasticizers
increases the glass transition temperature, and it reduces the
mobility of polymer chain [43].

Decomposition of cellulose in the samples was observed
at the temperature; the exothermic pecks for all samples
were residing between 351°C and 363°C. It is clearly
observed that the heat flow over the sample increases with
an increase in SiC fillers. Moreover, the exothermic peak of
the KS10 sample was obtained at 363°C which was 41%
higher than the temperature observed in the KSO sample.
The results revealed that the thermal stability of the compos-
ite improved as the quantity of SiC in the composite
increased. The exothermic peaks of specimens attributed to
loss of lignin and cellulose in the specimens [26]. The glass
transition temperature of the samples was obtained between
50°C and 55°C with a consecutive increase in SiC fillers in
the composite. It evidently observed that the addition of
SiC particles in hybrids delayed the glass transition. SiC
fillers did not undergo any chemical changes in the N2
atmosphere at a higher temperature of 700°C. It is noted
from the DSC curves of samples by observing that the curves
had no peaks due to the presence of SiC fillers.

6. Conclusion

The thermal characteristics of silicon carbide/kenaf fiber-
reinforced epoxy composites with different weight percent-
ages were studied. Six different composite specimens were
fabricated at varying weight percentages of silicon carbide.
The specimens were subjected to various thermal tests, such
as heat deflection temperature, coeflicient of thermal expan-
sion, thermal conductivity, thermogravimetric analysis
(TGA), and differential scanning calorimetry (DSC).

The thermal conductivity of kenaf fiber polymer hybrids
with 10vol% of SiC is 0.71 W/mK, which is 97.22% higher
than that of pure kenaf fiber composite (0.36 W/mK). The
inclusion of SiC to hybrids improves their thermal
conductivity.

The CTE of the hybrids with 10% of SiC was 6.05 x
106/°C, which is 21.32 percent less than the CTE of the pure
kenaf fiber-reinforced composite (7.69 x 106/°C). CTE is
also lower in hybrids with 2%, 4%, 6%, and 8% of SiC than
in pure kenaf fiber-reinforced composite.

The HDT of the KS10 laminate is 119.25°C, which is
34.89 percent greater than the HDT of the KSO laminate.
Because silicon carbide had high thermal stability, the com-
posite with silicon carbide fillers has high thermal stability as
well. As a result, increasing the silicon carbide content raises
the composite’s heat deflection temperature.

The results of TGA and DSC analysis revealed that the
increase in SiC fillers in the kenaf fiber-reinforced polymers
enhanced the thermal stability of hybrid polymers. The tem-
perature at which a material begins to decompose and the
extent of mass change assessed by thermogravimetry are

both considered to be thermal stability. This temperature
might represent the material’s maximum working tempera-
ture in structural applications. The highest safe working
temperature of the SiC/kenaf fiber-reinforced composite
was observed at 330°C.

With more SiC filler in the hybrids, the weight loss %
between 250°C and 500°C was reduced. The onset degrada-
tion temperature and residues at 700°C were increased with
an increase in SiC fillers in the hybrids. Residues at 700°C of
hybrid with 10% SiC was 22.16% higher than the composite
with no SiC fillers. According to the DSC study, the glass
transition temperature and the temperature at which lignin
and cellulose degradation occurred increased with the
increase in SiC nanoparticles.

These findings could serve to expand the range of appli-
cation for SiC/kenaf fiber-reinforced composite, which may
have better thermal stability, better performance, and lower
thermal expansion than the other regularly used natural
fiber-reinforced composites. Automotive interior parts are
made of polypropylene (PP), acrylonitrile-butadiene-
styrene (ABS), and styrene maleic anhydride (SMA) mate-
rials. The materials mentioned above have the maximum
heat deflection temperature of around 70°C. The present
study results indicated better strength than the commercially
used automobile interior parts. Heat deflection temperature
of composite KS10 is 70.35% higher than that of industrial
materials utilized in automotive interior parts.
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