
P
os
te
d
on

A
u
th
or
ea

31
A
u
g
20
20

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
g
h
ts

re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
59
88
91
42
.2
05
92
52
0
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Transverse wave propagation in viscoelastic single-walled carbon

nanotubes with surface effect based on nonlocal second-order strain

gradient elasticity theory

Huili Guo1, Fulin Shang2, and Tianhu He3

1Lanzhou Jiaotong University
2Xi’an Jiaotong University
3Lanzhou University of Technology

August 31, 2020

Abstract

Nowadays, carbon nanotubes (CNTs) have been used as one of the most promising candidates for nanodevices (or nanoelectron-

ics) and super-strong reinforcement fibers in nanocomposites. This work aims to investigate the transverse wave propagation

in viscoelastic single-walled carbon nanotubes (SWCNTs) adhered by surface material. In the context of nonlocal second-order

strain gradient elasticity theory, the characteristic equation of wave motion of viscoelastic SWCNTs with surface effect is sys-

tematically formulated. The analytical expression, i.e. closed-form dispersion relation between the wave frequency (or phase

velocity) and the wave number, are derived for the frequency and phase velocity of the wave motion. The size-dependent

characteristic lengths, surface effects and structural damping on the properties of wave propagation are elucidated in detail.
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