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Abstract  

CNT implies carbon nanotube have piezoelectric because of that conduct its electrical 

property changes even with the strain connected on the CNT is at the nanoscale. Because of 

the upsides of composite strain sensor like their multidirectional detecting ability, high strain 

affectability, high powerful range, adaptability, and low mass thickness they are ending up 

being an extreme substitution to ordinary strain sensors in different applications. CNT film 

can likewise be joined into the polymer to shape a CNT/polymer composite strain sensor. 

Probably the most acclaimed polymers utilized to create CNT/polymer composite strain 

sensors are thermoplastic polymers polymethyl methacrylate, polystyrene, and so on., 

thermosetting polymers like epoxy pitches, polyurethanes, and so on., and 

polydimethylsiloxane (PDMS). 

Introduction  

The Carbon Nanotubes (CNTs) are the stiffest and most grounded materials known because 

of its consistent hexagonal system and novel covalent holding. These materials have novel 

properties, for example, tallness rigidity (50 GPa or above), high electrical conductivity 

(approx. 1013 a/cm2), versatility (approx. 1 Tpa), high viewpoint proportion (approx. 1000:1) 

and high warm conductivity (3500 W/m K) [1].  

Ning Hu studied that numerical simulation was based on a better three-dimensional statistical 

resistor network model involving the tunneling effect between neighboring nanotubes and 

fiber reconstruction models. The behavior of a sensor was made under both strained and 

compressed strains. Both numerical and experimental results show that a higher resistance or 

higher ratio of tunnel resistance for the total resistance of the sensor leads to a higher sensor 

sensitivity[2].  

Because of one of a kind properties of CNT based strain sensors are truly valuable in 

different applications like auxiliary wellbeing checking, wearable electronic contraptions, 

split or deformity discovery in framework, extravagance autos, natural observing of human 

body parts, and furthermore in profoundly strain touchy applications [3].  
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A hexagonal network is formed by using a strong sp

Due to this bonding high tensile strength is present and due to its low mass density, the 

stiffness of CNTs is very high (230

strongly depending on nanotube structures like tensile strength, modulus of elasticity and 

toughness. As the aspect ratio increases

increasing and as the tube diameter increases tensile strength also increases

Types of Polymer used  

Some of the important and most popular polymers used to fabricate CNT/polymer composite 

strain sensors are: Thermosetting poly

polymers (polymethyl methacrylate (PMMA), polystyrene (PS), polypropylene (PP))

polydimethylsiloxane (PDMS) [5]

Results 

Figure 1. Piezoresistivity of MWCNT

LMWNT-10 /epoxy composite sensors show linear and symmetric

other hand, MWCNT-7/epoxy composite sensor possesses non

piezoresistivity. The gauge factors of MWCNT

at a different weight of CNT loading are shown

A hexagonal network is formed by using a strong sp2 hybridization in Carbon atoms of CNTs. 

Due to this bonding high tensile strength is present and due to its low mass density, the 

very high (230-725 GPa). The mechanical properties of this material are 

on nanotube structures like tensile strength, modulus of elasticity and 

As the aspect ratio increases in CNT material the young modulus is also 

g and as the tube diameter increases tensile strength also increases[4].  

of the important and most popular polymers used to fabricate CNT/polymer composite 

Thermosetting polymers (epoxy resins, polyurethanes), t

polymers (polymethyl methacrylate (PMMA), polystyrene (PS), polypropylene (PP))

[5]. 

. Piezoresistivity of MWCNT-7/epoxy  Figure 2.  Piezoresistivity of LMWCNT

10 /epoxy composite sensors show linear and symmetricpiezoresistivity

7/epoxy composite sensor possesses non-linear and antisymmetric 

The gauge factors of MWCNT-7/epoxy and LMWNT10/epoxy strain sensors 

ading are shown in table 2 and table 3 inFigure 3. 

 

Figure 3. Table 2 and 3 
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The resistance-strain sensitivity curve of both these samples 

Figure 5.The strain sensitivity

composite sample by shear mixing technique shows a quasi

behavior with the gauge factors in the rang

fabricated by vacuum filtration shows linear piezoresistivity for a wider range of strain 

with a lower gauge factor (0.01 to 1.25) in comparison to the former sample.

Figure 4. Strain response of MWCNT/PDMS composite strain sensors (shear mixing) for different 

Figure 5. The resistance–strain sensitivity of the CNTs/PDMS thin films (vacuum filtration) with 
different initial volume of CNTs sus

 

Conclusion  

In this paper, CNT/polymer composite strain sensors have been looked into. To create 
CNT/polymer composite strain sensor, the majority of the analysts utilized 
polymers, for example, thermoplastic, vinyl, thermosetting, PDMS, and so on in this 
consistent it was found that strain affectability of CNT/polymer composite strain sensor relies 
upon various parameters, for example, manufacture parameters
nature of CNT, polymer type, scattering strategy, ecological conditions, imperfections, 
arrangements and agglomerates of CNTs. By analyzing the piezoresistive bend of various 
composite strain sensors it very well may be resolv
affectability in contrast with buck paper, unadulterated CNT and regular strain sensors. It was 
additionally found that the affectability of the composite strain sensor diminishes with the 
expansion in CNT stacking. Among all these composite sensors, the best strain affectability 
(GF~= 22.4) was accomplished with 1% wt. MWCNT
malleable strain. In spite of the fact that there are various examines have been led investigate 
in the creation of CNT/polymer composite strain sensors. Yet, there were truth be told, not 

strain sensitivity curve of both these samples is shown in 

sensitivityis different for both of the sample. MWCNT/PDMS 

composite sample by shear mixing technique shows a quasi-linear piezoresistive 

behavior with the gauge factors in the range of 0.8 to 2.3. While the composite 

fabricated by vacuum filtration shows linear piezoresistivity for a wider range of strain 

with a lower gauge factor (0.01 to 1.25) in comparison to the former sample.

 

of MWCNT/PDMS composite strain sensors (shear mixing) for different 
weight percentages of MWCN 

 

strain sensitivity of the CNTs/PDMS thin films (vacuum filtration) with 
different initial volume of CNTs suspension[6] 

In this paper, CNT/polymer composite strain sensors have been looked into. To create 
CNT/polymer composite strain sensor, the majority of the analysts utilized diverse sort of 
polymers, for example, thermoplastic, vinyl, thermosetting, PDMS, and so on in this 
consistent it was found that strain affectability of CNT/polymer composite strain sensor relies 
upon various parameters, for example, manufacture parameters, surfactant type, amount and 
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additionally found that the affectability of the composite strain sensor diminishes with the 

Among all these composite sensors, the best strain affectability 
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shown in Figure 4and 
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consistent it was found that strain affectability of CNT/polymer composite strain sensor relies 
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ed that they have most astounding stain 
affectability in contrast with buck paper, unadulterated CNT and regular strain sensors. It was 
additionally found that the affectability of the composite strain sensor diminishes with the 

Among all these composite sensors, the best strain affectability 
7/epoxy composite strain sensor with 

malleable strain. In spite of the fact that there are various examines have been led investigate 
ation of CNT/polymer composite strain sensors. Yet, there were truth be told, not 
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many investigations detailing the down to earth utilization of these sensors in business 
applications. 
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