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Abstract 

Carbon nano tubes (CNTs) are often described as a graph sheet rolled up into the shape of a cylinder. These have fascinated 

scientists with their extraordinary properties. These compounds have become increasingly popular in various fields simply 

because of their small size and amazing optical, electric and magnetic properties when used alone or with additions of metals. 

Carbon  nano tubes have potential the rapeutic applications in the field of drug delivery, diagnostics, and bio sensing. 

Functionalized carbon nano tubes can also act as vaccine delivery systems. In this paper the elastic properties of two main types 

of single-walled carbon nano tubes (armchair and zigzag) were simulated by analytical molecular mechanics models. The aim of 

this work is investigation and comparison of Young’s modulus, shear modulus and Poisson’s ratio variations of different types of 

tubes as functions of diameter. The single and multi layer Carbon nano tube using nano explorer tool and enumerated its 

properties for various application.CNT used for energy storage purpose as well as for transmission of electrical energy.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Carbon nano tubes (CNTs) have stimulated great interest and extensive research with regard to the measurement of their exact 

mechanical properties and the search for potential structural applications.  There are a lot of possible applications of nanotubes in 

different fields of science, technique, electronic, optic and even medicine[1]. CNTs are ideal reinforcing material for a new class 

of super strong nano-composites due to their extraordinary properties, such as the exceptionally high stiffness and strength, 

which are in the range of TPa, the extreme resilience, the ability to sustain large elastic strain as well as the high aspect ratio and 

low density. 

 In the recent years miniaturized components plays important role in all type of applications. One such structure is carbon 

nanotube; Carbon nanotubes (CNTs) are hollow cylinders of carbon atoms. Their appearance is that of rolled tubes of graphite,  

such that their walls are hexagonal carbon rings, and they are often formed in large bundles. The ends of CNTs are domed 

structures of six-membered rings, capped by a five-membered ring.[2] 

 Properties: A.

Carbon nano tube (CNT) reinforced aluminium alloy 6061 (Al6061) composite was synthesized by SPP for the first time. 

Mechanical alloying was used to disperse the CNTs in the matrix phase. The effects of the processing temperature (6000C, 

6200C and 6400C)on the microstructure, hardness, fracture surface and composition of the Al6061–CNT composite were 

investigated. A.M.K. have investigated that Powder metallurgy techniques have emerged as promising routes for the fabrication 

of carbon nano tube (CNT) reinforced metal matrix composites. In this work, planetary ball milling was used to disperse 2 wt% 

MWCNT in aluminum (Al) powder. Carbon nano-tubes are a new form of carbon with unique electrical and mechanical 

properties.  They can be considered as the result of folding graphite layers into carbon cylinders. These single shell single wall 

carbon nano-tubes (SWCNTs), or of several shells multi-wall carbon nano  tubes (MWCNTs).[3] 
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 The structure and electronic properties of carbon nano tubes produced from a discharge between graphite electrodes. In 

addition, bias-voltage dependent imaging studies indicate that the nano tubes studied are semiconductors. The implications of 

these new data to the application of nano tubes in structural composites and nano electronics is discussed. The carbon nanotubes 

have high stiffness and axial strength as a result of the carbon–carbon sp2 bonding. The accurate assessment of the mechanical 

properties of the nano tubes is an important first step towards the potential development of the structural composites. 

Investigations of  the CNTs properties have focused both on experimental and theoretical study. First one has a lot of difficulties 

arising from the tube’s nano scale, necessity for complicated and expensive equipment and apparatus with large resolution. 

Experimental methods for measuring the mechanical properties of CNTs are mainly based on the techniques of transmission 

electron microscopy (TEM) and atomic force microscopy (AFM). 

II. TYPES OF CARBON NANO TUBES: 

Based on the number of layers CNT’S can be classified as 

 Single walled carbon nanotubes (SWCNT): A.

These are seamless cylinders, were first reported in 19933. Single-walled nanotubes have a diameter of close to 1 nanometer, 

with a tube length that can be many millions of times longer. SWNT’s typically team up to form bundles. These bundles consists 

hexagonally arranged SWNT’s to form a crystal-like structure. [4] 

 
Fig. 1: Single Wall Nano Tube 

 Double Walled Carbon Nanotubes (DWCNT): B.

It consists of two graphene sheets rolled in to concentric circles. The special place of double-walled carbon nanotubes must be 

emphasized here because their morphology and properties are similar to SWNT but their resistance to chemicals is significantly 

improved. [4]. 

 
Fig. 2: Double Walled Carbon Nano Tubes 
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III. CNT TYPES – STUDY OF ITS STRUCTURES 

A single wall carbon nanotube can be described as a graphene sheet rolled into a cylindrical shape so that the structure is one-

dimensional with axial symmetry. Nanotubes have caps on each end of the graphene sheets, which contain six pentagons. The 

caps are placed perfectly to fit the long cylindrical section. Carbon nanotubes are approximately a nanometer wide and a few 

microns long. The classifications of the different symmetries of nanotubes are dependent on the unit cell. The unit cell is a 

section of the carbon nanotube, which is broken down into vectors that describe the spiral symmetry of the nano tube. Nano tube 

structures are represented by the following parameters. 

1) Chiral vector = Ch = na1 + na2 =(n, m) 

2) Translational vector = T = t1a1 + t2a2= (t1, t2) 

3) Chiral angle = cosӨ = (2n +m)/(2*(n² + m² + n*m)
1/2

) 
4) Length of chiral vector = L = a(n²+ m²+ n*m)

1/2 
Where a is the lattice constant

 

5) Diameter = dt = L/π 

6) Number of hexagons in the unit cell = N = (2*(n² + m²+n*m)/dR) 

7) Symmetry vector = R = pa1 + qa2 = (p, q) 

8) Pitch of the symmetry vector = τ = ((m*p – n*q)*T)/N 

9) Rotation angle of the symmetry vector = ψ = 2π/N (in radians) where t1 = (2m + n)/dR ; t2 = -(2n + m)/dR ; dR 

=gcd(2n+m, 2m+n), n,m are length of chiral vector.[2] 

IV. APPLICATIONS 

CNT’s can be functionalized with different functional groups to carry simultaneously several moieties for targeting, imaging and 

therapy. The large inner volume of CNT’s allows encapsulation of  both low as well as high molecular weight drugs. It also 

permits encapsulation of both hydrophilic an lipophilic drugs. More than one drug can also be loaded in CNT’s in the case of 

multi-drug therapy. The CNT’s can act as controlled release system for drug by releasing the loaded drugs for a long period of 

time. In this way CNT’s can be used multi functionally for drug delivery and targeting. These nanotubes can act as highly 

specific electronic sensors for detecting clinically important biomolecules such as antibodies associated with human autoimmune 

diseases. 

 Carbon Nanotubes For Cancer Therapy: A.

The most interesting examples of such multimodal CNT constructs described is one carrying a fluorescein probe together with 

the antifungal drug amphotericin B or fluorescein and the antitumor agent methotrexate. [6] 

 CNT’S FOR BIOENGINEERING: B.

bioengineering applications have been proposed for carbon nanotubes, including conductive and high strength composite, energy 

storage and energy conversion devices, sensors, field emission displays and radiation sources, hydrogen storage media and 

nanometer-sized semiconductor devices.[7] 

 CNT FOR CARDIAC AUTONOMIC REGULATION: C.

Single-walled carbon nanotubes share physicochemical properties with ultrafine component which may impair cardiovascular 

autonomic control proved after the study conducted in rats, suggest that SWCNT’s may alter the baroreflex function, thus 

affecting the autonomic cardiovascular control regulation.[8] 

 CARBON NANOTUBES FOR DNA DELIVERY: D.

When bound to single-walled carbon nanotubes, DNA probes are protected from enzymatic cleavage and interference from 

nucleic acid binding proteins which resulted in superior biostability and increased self delivery capability.[4] 

 CARBON NANOTUBES FOR TISSUE ENGINEERING: E.

The main objective of tissue engineering is to restore unhealthy or damaged tissue with biologic alternative which can reinstate 

and preserve regular tasks. The carbon nanotubes can be used for tissue engineering by visualizing and enhancing cellular 

performance and by tracking and labeling of cells.[4] 
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V. CONCLUSION 

The properties and characteristics of CNTs are still being researched heavily and scientists have barely begun to tap the potential 

of these structures[1]. Single and multiple walled carbon nanotubes have already proven to serve as safer and more effective 

alternatives to previous drug delivery methods. Micrograph shows good bonding between matrix and reinforcement. As the 

SWNT was considered as an elastic material, its deformation due to hydrogen atom can be demonstrated by superposition of 

several one atom passage resulted deformations. Therefore it is possible to form a piping system consisting storage tank, pumps, 

pipes and flow control.[4] We have calculated the structural parameters of types of CNT‟s. We reviewed two important 

applications of CNT and finally some of the properties of CNT being mentioned and simulated the structure according to the 

structure. 
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