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Abstract: Multiwalled Carbon Nanotubes (MWCNTs) is more efficient for fabrication modern de-

sign of silicone rubber (SR) that used in industrial engineering applications; it has been embedded 

in room temperature vulcanization silicone rubber (RTV-SR) matrix for controlling in dielectric 

characterization. Frequency dielectric measurements were performed for multiwalled carbon nano-

tubes SR/MWCNT nanocomposites. Hence, the dielectric properties of modern design SR/MWCNT 

nanocomposites has been deduced as experimental work done to clarify the benefit of filling 

MWCNT with different patterns inside dielectrics. In variant thermal conditions (up to 40oC), it has 

been investigated that the new behaviors of SR/MWCNT nanocomposites dealing with nanotech-

nology techniques for designing new dielectric behaviors of insulation materials.  Finally, this re-

search succeeded to characterize dielectric constant, electric modulus and dielectric loss of 

SR/MWCNT nanocomposites with respect to traditional silicon rubber under variant thermal con-

ditions and frequency response analysis (FRA) according to using certain types and concentrations 

of MWCNTs. 

Keywords: Silicone rubber; Multiwalled Carbon Nanotubes; Sensors; Dielectric properties; Thermal con-

ditions; Nanocomposites. 

 

1. Introduction 

Carbon nanotubes define the dielectric properties of polymer nanocomposites, electrical con-

ductivity of the carbon nanotubes, its aspect ratio, as well as dispersion in the polymer. The sensor is 

one of the potential applications of polymer nanocomposites having carbon nanotubes. The dielectric 

loss can be determined from the measurements of their dielectric properties such as complex permit-

tivity, ac and dc electrical conductivities, impedance, and tan loss. Nanofillers such as carbon nano-

tubes (CNTs) have risen as a promising alternative to the high amount of carbon black that is required 

to obtain optimum reinforcing properties [1]. CNTs at low percentage content provide high mechan-

ical and electrical properties that carbon black provides at high filler content [2]. Therefore, CNT are 

often used as a reinforcing nanofiller to improve the properties of polymer composites [3,4]. The in-

corporation of CNT nanofillers significantly improves the mechanical and electrical properties of rub-

ber nanocomposites [5]. However, the use of a high amount of CNT may lead to lower properties due 

to CNT aggregation in the rubber matrix [6,7]. Significant progress is also being made in CNT dis-

persion, processing, and their use in silicone rubber. Solution mixing is preferred as it leads to uni-

form dispersion of CNT in a silicone rubber matrix [8]. Studies report that the reinforcement of sili-

cone rubber with CNT hybrid fillers leads to higher electrical sensitivity [9]. The effect of the purity 

of CNT in silicone rubber was also studied, and the results show that CNT with high chemical purity 

show higher mechanical and electrical properties [10]. In recent years, dielectric materials have 
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attracted a great attention on account of their potential applications such as electric energy storage 

devices, dielectric actuators, and sensors. to name a few. The feature of dielectric materials is to trans-

mit, store, and record the effects of electricity in the form of electric polarization, that is, electric field 

induced separation and alignment of electric charges. As the real application of dielectric materials, 

dielectric constant, and dielectric loss are the two main points focused as the large dielectric constant 

and low dielectric loss are demanded [11-16]. It has been cleared that Polymers are typically immis-

cible and usually acquire a small-scale arrangement of the phases when mixed together because of 

the unfavorably low mixing entropy. “Double percolation” formed by co-continuous structure of im-

miscible polymer system has been investigated to achieve higher electrical conductivity with reduced 

conductive filler content “carbon nanotubes” and decreased percolation threshold [17–22]. Thus, this 

paper has been studied dielectric properties of silicon rubber in presence of carbon nanotubes with 

variant thermal conditions (up to 40oC).  In this study, the effect of carbon nanotubes (CNTs) on the 

microstructure, electrical conductivity and relative dielectric permittivity of silicon rubber nanocom-

posites were investigated with variant thermal temperatures over all frequencies up to 1kHz. The 

proposed experiment samples take into account the different between tradition silicon rubber and 

the new SR/MWCNT nanocomposites that are used as sensors applications. Also, this research suc-

cess for specifying optimal dielectric properties of variant thermal conditions for enhancing poly-

meric insulations for sensors applications. It has been investigated dielectric properties (dielectric 

constant, modulus, dielectric loss)) with variant thermal temperatures over all frequencies up to 

1kHz. Virgin and compressed samples explain the operation state of materials before and after usage 

for a long-life time. 

 

2. Characterization and Material Design 

Polymer composites with CNTs investigated in recent research exhibited improved thermal sta-

bility, and thus some research aiming to clarify the mechanism of the improvement by CNTs has 

been conducted [26–28]. In recent years, dielectric response technology has attracted more and more 

attention as a non-destructive test method on insulating materials. The polarization and depolariza-

tion current (PDC) measurement in time-domain is especially suitable for the on-field diagnosis of 

electrical equipment because of its fast, accurate and abundant test information [29-33]. 

2.1 Nanostructure Materials 

Monitoring of structures constantly for crack initiation and propagation is a critical issue for 

reducing inspection costs and increasing safety. The MWCNTs (procured from Nanostructured and 

Amorphous Materials, Inc. USA) used with RTV-SR are relatively short (10–50 _m), 8-15 nm diameter 

(density 2.1 g/cm3), with surface area 230 m2/g (> 95% purity) less tangled, and quite straight. In this 

research, the maximum MWCNT’s loading was limited to3.0 wt.% (2.16 vol%) of MWCNT in liquid 

SR. Two component silicone elastomer which cures at room temperature by a poly addition reaction 

(commercially known as BLUESIL RTV 3428 A&B) is used as received. The density of both SR com-

ponent is 1.1 g/cm3whereasthe viscosities of RTV-A and RTV-B are 25,000 and 8000 mPa.s, respec-

tively. At low CNT concentrations in the nanocomposite, large conductivity fluctuations may occur 

due to the strong influence of destruction and formation of conductive paths [23]. When using 

MWCNTs, the main problem is their characteristic property of agglomeration due to their physical 

size and the van-der Waals forces between the nano particles. Using surfactants (e.g., poly carboxylic 

acid or sodium dodecylbenzene sulfonate NaDDBS) and low-power, high-frequency (12 W, 55 kHz) 

sonication for 16 − 24 h is required to achieve MWCNTs dispersion in polymer, which are normally 

very elaborate and complicated. The SR/MWCNT nanocomposite samples are prepared according to 

the weight percent (wt.%) of the MWCNTs and SR. The samples are produced by melt-mixing of 

MWCNTs with SR without surfactants using a laboratory mixer with a high shear mixing blade. The 

tendency of MWCNTs agglomerations in polymer matrix may be minimized by appropriate appli-

cation of shear during the melt-mixing [24, 25]. It is shown that a good dispersion and wetting of the 

MWCNTs can be achieved with RTV polymer by the shear mixing. It is useful to mention that the 
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viscosity of the mixture increases with the increasing wt.% of the carbon nanotubes. When MWCNTs 

are visibly wetted-out, the mixing speed is gradually increased until the mixture exhibits no visible 

signs of lumps. After 4 min of cooling, RTV-B is added and mixed at low speed for two minutes. The 

SR/MWCNT blend is then poured into molds with different forms according to the desired shape 

and size of the flexible sensor. 

2.2 Fabrication Materials 

The high electrical, dielectric and mechanical properties have been improved in thermal condi-

tions and thermal stability with attractive of high-performance CNTs. The MWCNT’s dispersion in-

side the cured RTV (rubber silicone) is examined by SEM using a FEI-Apreo Electron Microscope, 

operating at 2.0 and 20 kV. The SR/MWCNT samples are prepared to SEM investigation by immers-

ing small trimmed pieces from molded blocks (dimensions 5 × 5 × 2 mm) in liquid nitrogen at room 

temperature and then fracturing the frozen pieces laterally into two pieces such that the fracture sur-

face is perpendicular to the electric current direction to show the SR/MWCNTs phase and the RTV 

polymer phase. The morphology of the cross-section area of this fractured piece in Fig. 1(a) shows 

how the carbon nanotube networks are embedded within the silicon rubber matrix. The shapes of the 

nanotubes. SEM image in Fig. 1(b) shows the morphology of the SR/MWCNTs sample at higher mag-

nification to show the uniform spatial distribution of individual MWCNTs that result in the high 

conductivity of the SR/MWCNT nanocomposites. One of the two fractured pieces is fractured again 

in a direction perpendicular to the first fractured cross section area to reveal the convolution, entan-

glement and the degree of alignment of MWC- NTs within the conductive networks in the SR as 

shown in Fig. 1(c); The explored area reveals the well dispersion and the high density of the MWCNTs 

conductive networks within the polymer matrix. 
 

 

 

 

 

 

 

 

   (a) SEM image for cross section (50,000x)     (b) SEM image for conductive networks (150,000x) 
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       (c) SEM image of conductive networks at fracture surface at high magnification (120,000×). 

Figure 21. SEM images MWCNTs-RTV nanocomposites. 

 

2.3 Fabrication Test Samples 

Fabrication prototypes of nanocomposite samples are made either by slicing or trimming of the 

desired shapes and sizes from the SR/MWCNT molded block or directly by molding the desired 

shape and size of the RTV. Fig. 2(a) shows different shapes and dimensions of sliced and trimmed 

SR/MWCNT samples from molded block B. The dimensions of trimmed sensors in Fig. 2(b) range 

from 1 × 2 x 12 mm (it can be used as strain sample for axial tension) to 4 × 4 x 12 mm (it can be used 

as bending force sample).  
 

 

 

 

 

 

 
 

 

 

 

         (a) Sliced and trimmed shapes and sizes       (b) SR/MWCNT molded block, 

Figure 2 Prototypes of RTV sliced or trimmed from molded block B. 

 

3. Characterization & Measurements 

Dielectric Spectroscopy is a powerful experimental method to investigate the dynamical behav-

ior of a sample through the analysis of its frequency dependent dielectric response. This technique is 

based on the measurement of the capacitance as a function of frequency of a sample sandwiched 

between two electrodes. The resistance (R), inductance (L) and capacitance [C] were measured as a 

function of frequency in the range of 0.1 Hz to 1 MHz at variant temperatures for all the test samples. 

HIOKI 3522-50 LCR Hi-tester device has been measured characterization of Silicon rubber/CNTs 

nanocomposite sensor materials, it has been used for measuring electrical parameters of nanometric 

sensors specimens at various frequencies. Specification of LCR is Power supply: 100 V, 120 V, 220 V 

or 240 V (_10 %) AC (selectable), 50/60 Hz, and Frequency: DC, 1 MHz to 100 kHz, Display Screen: 

LCD with backlight / 99999 (full 5 digits), Basic Accuracy: Z: 0:08 % rdg.: 0:05, and External DC bias 

_40 Vmax. (option) (3522-50 used alone _10 V max./ using 9268 _ 40 V max.). It can be varied thermal 

conditions of the specimens with respect to high digital oven (20oC up to 100oC). 
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4. Results and Discussion 

The role of matrix viscosity and type of nanotubes on the dielectric and conductivity that has 

been explained reinforced with SR/MWCNT nanocomposites samples. It has been observed that the 

shape of the nanotubes and viscosity of the matrix influenced the magnitude of dc conductivity at 

percolation threshold, whereas the ac conductivity keeps on increasing with increasing fill loading in 

all matrices. 

 

4.1 Characterization of Traditional Silicon Rubber Samples 

The dielectric characterization of the tested samples (virgin and compressed) is shown in Figure 

3(a, b) as a function of frequency for Silicon rubber at variant thermal temperatures (up to 40oC). The 

measured real dielectric constant in Figure 3(a) contrasts on increasing real part of dielectric constant 

with increasing thermal temperatures, whatever, there is a slight increasing via increasing frequency 

up to 10Hz but decreasing is done via increasing frequency. Also, Fig. 3(b) clarifies that a reduction 

of the real dielectric constant of compressed silicon rubber samples versus variant thermal tempera-

tures (up to 40oC) with respect to virgin samples, whatever, there is a slight increasing via increasing 

frequency up to 10Hz but decreasing is done via increasing frequency. Analysis of imaginary dielec-

tric constant characterization can be shown in Fig. 4(a, b) that shows the imaginary part of dielectric 

constant of the tested samples (virgin and compressed) as a function of frequency for Silicon rubber 

at variant thermal temperatures (up to 40oC). The measured imaginary dielectric constant in Figure 

4(a) contrasts on a closed increasing imaginary part of dielectric constant with increasing thermal 

temperatures, whatever, there is a slight increasing via increasing frequency up to 10Hz but decreas-

ing is done via increasing frequency. Also, Fig. 4(b) clarifies that a closed reduction of the real dielec-

tric constant of compressed silicon rubber samples versus variant thermal temperatures (up to 40oC) 

with respect to virgin samples, whatever, but there is a slight increasing via increasing frequency up 

to 10Hz but decreasing is done via increasing frequency.  
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(a)Virgin Sample                                 (b) Compressed Sample 

Figure 3 Real dielectric constant of SR under variant frequencies and thermal conditions 

 

 

 

 

(a)Virgin Sample                                  (b) Compressed Sample 

Figure 4 Imaginary dielectric constant of SR under variant frequencies and thermal conditions 
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(a)Virgin Sample                                       (b) Compressed Sample 

Figure 5 Real electric modulus of SR under variant frequencies and thermal conditions 

 

Real electric modulus characterization is shown in Fig. 5(a, b) for the tested samples (virgin and 

compressed) as a function of frequency for Silicon rubber at variant thermal temperatures (up to 

40oC). The measured real electric modulus in Fig. 5(a) contrasts on decreasing real electric modulus 

with increasing thermal temperatures; whatever, fixation real electric modulus values occur at low 

frequencies (up to 100Hz) but increasing the real electric modulus happened at high frequencies 

(More than 100Hz). On the other hand, Fig. 5(b) clarifies the decreasing in real electric modulus values 

for compressed silicon rubber samples with respect to the same performance of virgin samples at 

variant thermal temperatures (up to 40oC) over all frequencies. On the other hand, imaginary electric 

modulus characterization is shown in Fig. 6(a, b) that clarifies the electric modulus of the tested sam-

ples (virgin and compressed) as a function of frequency for Silicon rubber at variant thermal temper-

atures (up to 40oC). The measured imaginary electric modulus in Fig. 6(a) contrasts on decreasing 

imaginary electric modulus with variant thermal temperatures; whatever, a closed increasing imagi-

nary electric modulus values occurs at low frequencies (up to 100Hz) but the increasing the imaginary 

electric modulus is happened at high frequencies (More than 100 Hz). Also, Fig. 6(b) clarifies the 

decreasing in imaginary electric modulus values of compressed silicon rubber samples with respect 

to the same performance of virgin samples versus frequency at variant thermal temperatures (up to 

40oC). 
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(a)Virgin Sample                         (b) Compressed Sample 

Figure 6 Imaginary electric modulus of SR under variant frequencies and thermal conditions 

 

4.2 Characterization of MWCNTs  

The dielectric characterization of the tested samples (virgin and compressed) is shown in Figure 

7(a, b) as a function of frequency for SR/MWCNT nanocomposites at variant thermal temperatures 

(up to 40oC). The measured real dielectric constant in Figure 7(a) contrasts on decreasing real part of 

dielectric constant with increasing thermal temperatures, whatever, there is decreasing via increasing 

frequency up to 1kHz. Also, Fig. 7(b) clarifies that a reduction of the real dielectric constant of com-

pressed SR/MWCNT nanocomposites samples versus variant thermal temperatures (up to 40oC) 

with respect to virgin samples, whatever, there is decreasing the real dielectric constant via increasing 

frequency up to 1kHz. Analysis of imaginary dielectric constant characterization can be shown in Fig. 

8(a, b) that shows the imaginary part of dielectric constant of the tested samples (virgin and com-

pressed) as a function of frequency for SR/MWCNT nanocomposites at variant thermal temperatures 

(up to 40oC). The measured imaginary dielectric constant in Figure 8(a) contrasts on decreasing im-

aginary part of dielectric constant with increasing thermal temperatures, and so, there is decreasing 

via increasing frequency up to 1kHz. On the other hand, Fig. 8(b) clarifies that excess of the imaginary 

dielectric constant of compressed SR/MWCNT nanocomposites samples versus variant thermal tem-

peratures (up to 40oC) with respect to virgin samples, whatever, but there is decreasing via increasing 

frequency up to 1kHz. 
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(a)Virgin Sample                                                      (b) Compressed Sample 

Figure 7 Real dielectric constant of SR/MWCNT nanocomposites under variant frequencies and thermal condi-

tions 

 

 

(a)Virgin Sample                                   (b) Compressed Sample 

Figure 8 Imaginary dielectric constant of SR/MWCNT nanocomposites under variant frequencies and thermal 

conditions 
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(a)Virgin Sample                                             (b) Compressed Sample 

 

Figure 9 Real electric modulus of SR/MWCNT nanocomposites under variant frequencies and thermal condi-

tions 

 

 

Real electric modulus characterization is shown in Fig. 9(a, b) that shows the real electric mod-

ulus of the tested samples (virgin and compressed) as a function of frequency for SR/MWCNT nano-

composites at variant thermal temperatures (up to 40oC). The measured real electric modulus in Fig. 

9(a) contrasts on increasing real electric modulus with increasing thermal temperatures; whatever, 

fixation real electric modulus values occur at low frequencies (up to 50Hz) but the real electric mod-

ulus excess happened at frequencies (More than 50Hz). On the other hand, Fig. 9(b) clarifies the re-

duction in real electric modulus values of compressed SR/MWCNT nanocomposites samples with 

respect to the same performance of virgin samples versus frequency at variant thermal temperatures 

(up to 40oC). On the other hand, imaginary electric modulus characterization is shown in Fig. 10(a, 

b) that shows the electric modulus of the tested samples (virgin and compressed) as a function of 

frequency for SR/MWCNT nanocomposites at variant thermal temperatures (up to 40oC). The meas-

ured imaginary electric modulus in Fig. 10(a) contrasts on increasing imaginary electric modulus 

with thermal temperatures; whatever, fixation imaginary electric modulus values occur at low fre-

quencies (up to 50Hz) but increasing the imaginary electric modulus happened at high frequencies 

(More than 50 Hz). On the other hand, Fig. 10(b) clarifies the reduction occur in imaginary impedance 

values of compressed SR/MWCNT nanocomposites samples with respect to the same performance 

of virgin samples over all measured frequencies at variant thermal temperatures except that there is 

a decreasing imaginary electric modulus with increasing thermal temperatures (up to 40oC). 
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(a)Virgin Sample                                (b) Compressed Sample 

Figure 10 Imaginary electric modulus of SR/MWCNT nanocomposites under variant frequencies and thermal 

conditions 

 

5. Effect of MWCNTs in Dielectric Loss  

Currently, a strong demand comes from electric and dielectric industrial applications, the man-

ufacturing for largest application market for piezoelectric devices, followed by the automotive indus-

try. According to the dielectric loss that quantifies a dielectric material's inherent dissipation of elec-

tromagnetic energy, Fig. 11(a, b) has been investigated that the dielectric loss of the tested samples 

(virgin and compressed) as a function of frequency for silicon rubber at variant thermal temperatures 

(up to 40oC). The measured dielectric loss in Fig. 11(a) contrasts on decreasing dielectric loss with 

increasing thermal temperatures; whatever, fixation dielectric loss values occur over all frequencies 

(up to 1kHz). Also, Fig. 11(b) clarifies that a reduction of the dielectric loss of compressed silicon 

rubber samples versus variant thermal temperatures (up to 40oC) with respect to virgin samples, 

whatever, there is fixation the dielectric loss via increasing frequency up to 1kHz. Furthermore, Fig. 

12(a, b) shows the dielectric loss characterization of the tested samples (virgin and compressed) as a 

function of frequency for SR/MWCNT nanocomposites at variant thermal temperatures (up to 40oC). 

The measured dielectric loss in Fig. 12(a) contrasts on reduction of dielectric loss with increasing 

thermal temperatures; whatever, fixation dielectric loss values occur at low frequencies (up to 50Hz) 

but the decreasing of dielectric loss happened at frequencies (More than 50Hz). Whatever, Fig. 12(b) 

clarifies the reduction occur in dielectric loss values of compressed SR/MWCNT nanocomposites 

samples with respect to the same performance of virgin samples over all measured frequencies at 

variant thermal temperatures. 
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(a)Virgin Sample                                           (b) Compressed Sample 

Figure 11 Dielectric loss of SR under variant frequencies and thermal conditions 

 

 

(a)Virgin Sample                                      (b) Compressed Sample 

Figure 12 Dielectric loss of SR/MWCNT nanocomposites under variant frequencies and thermal conditions 
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6. Thermal and Frequency Analysis  

In case of pure silicon rubber samples, it is noticed that the measured real dielectric constant 

focus on increasing real part of dielectric constant with increasing thermal temperatures, whatever, 

there is a slight increasing via increasing frequency up to 10Hz but decreasing is done via increasing 

frequency. Also, it clarifies that a reduction of the real dielectric constant of compressed silicon rubber 

samples versus variant thermal temperatures (up to 40oC) and follow the same behavior with respect 

to virgin samples. The measured imaginary dielectric constant focus on a closed increasing imaginary 

part of dielectric constant with increasing thermal temperatures, whatever, there is a slight increasing 

via increasing frequency up to 10Hz but decreasing is done via increasing frequency. Also, it clarifies 

that a closed reduction of the real dielectric constant of compressed silicon rubber samples versus 

variant thermal temperatures (up to 40oC) and follow the same behavior with respect to virgin sam-

ples. The measured real electric modulus contrasts on decreasing real electric modulus with increas-

ing thermal temperatures; whatever, fixation real electric modulus values occur at low frequencies 

(up to 100Hz) but increasing the real electric modulus happened at high frequencies (More than 

100Hz). On the other hand, it clarifies the decreasing in real electric modulus values for compressed 

silicon rubber samples with respect to the same performance of virgin samples at variant thermal 

temperatures (up to 40oC) over all frequencies. Finally, the measured imaginary electric modulus 

contrasts on decreasing imaginary electric modulus with variant thermal temperatures; whatever, a 

closed increasing imaginary electric modulus values occurs at low frequencies (up to 100Hz) but the 

increasing the imaginary electric modulus is happened at high frequencies (More than 100 Hz). Also, 

it clarifies the decreasing in imaginary electric modulus values of compressed silicon rubber samples 

with respect to the same performance of virgin samples versus frequency at variant thermal temper-

atures (up to 40oC). 

 

In case of SR/MWCNT samples, it is noticed that the measured real dielectric constant focus on 

decreasing real part of dielectric constant with increasing thermal temperatures, whatever, there is 

decreasing via increasing frequency up to 1kHz. Also, it clarifies that a reduction of the real dielectric 

constant of compressed SR/MWCNT nanocomposites samples versus variant thermal temperatures 

(up to 40oC) with respect to the same performance of virgin samples. The measured imaginary die-

lectric constant contrasts on decreasing imaginary part of dielectric constant with increasing thermal 

temperatures, and so, there is decreasing via increasing frequency up to 1kHz. On the other hand, it 

clarifies that excess of the imaginary dielectric constant of compressed SR/MWCNT nanocomposites 

samples versus variant thermal temperatures (upto 40oC) with respect to the same performance of 

virgin samples. The measured real electric modulus focusses on increasing real electric modulus with 

increasing thermal temperatures; whatever, fixation real impedance values occur at low frequencies 

(up to 50Hz) but the real impedance excess happened at frequencies (More than 50Hz). On the other 

hand, it clarifies the reduction in real electric modulus values of compressed SR/MWCNT nanocom-

posites samples with respect to the same performance of virgin samples versus frequency at variant 

thermal temperatures (up to 40oC).The measured imaginary electric modulus contrasts on increasing 

imaginary electric modulus with thermal temperatures; whatever, fixation imaginary electric modu-

lus values occur at low frequencies (up to 50Hz) but increasing the imaginary impedance happened 

at high frequencies (More than 50 Hz). On the other hand, it clarifies the reduction occur in imaginary 

impedance values of compressed SR/MWCNT nanocomposites samples with respect to the same per-

formance of virgin samples over all measured frequencies at variant thermal temperatures except 

that there is a decreasing imaginary electric modulus with increasing thermal temperatures (up to 

40oC).   
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7. Conclusions 

This study investigates electrical characterization for conductive SR/MWCNT nanocomposites 

with different embedded electrical conductors. According to the adopted SR/MWCNT nanocompo-

sites of impact, the material sensitivity depends on the rate of increase of interparticle separation with 

the impact force. The SR/MWCNT nanocomposites with piezoelectric property can simply be used 

to fabricate highly sensitive, light weight and small dimensions elastic sensors according to the de-

sired force range. 

Experimental tests deduced multiwalled carbon nanotubes (MWC-NTs) are decreasing real part 

of dielectric constant via increasing thermal temperatures and increasing frequency up to 1kHz. Also, 

it clarifies that a reduction of the real dielectric constant of compressed SR/MWCNT nanocomposites 

samples. 

It has been deduced that multiwalled carbon nanotubes (MWC-NTs) are decreasing imaginary 

part of dielectric constant with increasing thermal temperatures, but there is decreasing via increas-

ing frequency up to 1kHz. There is an excess of the imaginary dielectric constant of compressed 

SR/MWCNT nanocomposites samples. 

Multiwalled carbon nanotubes (MWC-NTs) are deduced experimentally the increasing real elec-

tric modulus with increasing thermal temperatures; whatever, a reduction in real electric modulus 

values of compressed SR/MWCNT nanocomposites samples occurs with respect to the same perfor-

mance of virgin samples. 

Experimental tests deduced multiwalled carbon nanotubes (MWC-NTs) are increasing imagi-

nary electric modulus with thermal temperatures; whatever, a reduction occur in imaginary electric 

modulus values of compressed SR/MWCNT nanocomposites samples with respect to the same per-

formance of virgin samples.    

Multiwalled carbon nanotubes (MWC-NTs) are deduced that decreasing of dielectric loss with 

increasing thermal temperatures; whatever, the reduction occurs in dielectric loss values of com-

pressed SR/MWCNT nanocomposites samples with respect to the same performance of virgin sam-

ples over all measured frequencies at variant thermal temperatures.   
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Highlights 

Progress dielectric properties of silicon rubber as sensor applications. 

Studying stressing SR/MWCNT nanocomposite under variant thermal conditions. 

Optimal dielectric characterization of Silicon rubber sensors by using multiwalled carbon nano-

tubes (MWC-NTs). 

layout features of using multiwalled carbon nanotubes (MWC-NTs) for enhancing dielectric Sil-

icon rubber properties.   
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