
Chaotic Motion of Single-Walled Carbon Nanotube Subject to Damping
Effect

Authors : Tai-Ping Chang
Abstract : In the present study, the effects on chaotic motion of single-walled carbon nanotube (SWCNT) due to the linear and
nonlinear damping are investigated. By using the Hamilton’s principle, the nonlinear governing equation of the single-walled
carbon nanotube embedded in a matrix is derived. The Galerkin’s method is adopted to simplify the integro-partial differential
equation into a nonlinear dimensionless governing equation for the SWCNT, which turns out to be a forced Duffing equation.
The variations of the Lyapunov exponents of the SWCNT with damping and harmonic forcing amplitudes are investigated.
Based on the computations of the top Lyapunov exponent, it is concluded that the chaotic motion of the SWCNT occurs when
the amplitude of the periodic excitation exceeds certain value, besides, the chaotic motion of the SWCNT occurs with small
linear damping and tiny nonlinear damping.
Keywords : chaotic motion, damping, Lyapunov exponents, single-walled carbon nanotube
Conference Title : ICME 2016 : International Conference on Mechanical Engineering
Conference Location : Boston, United States
Conference Dates : April 25-26, 2016

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Industrial Engineering

Vol:10, No:04, 2016

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:1
0,

 N
o:

04
, 2

01
6 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/4
30

91
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(04) 2016 1

https://publications.waset.org/abstracts/43091.pdf

