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Abstract : In this paper, vibration of a nonlinear composite beam is analyzed and then an active controller is used to control
the vibrations of the system. The beam is resting on a Winkler-Pasternak elastic foundation. The composite beam is reinforced
by single walled carbon nanotubes. Using the rule of mixture, the material properties of functionally graded carbon nanotube-
reinforced composites (FG-CNTRCs) are determined. The beam is cantilever and the free end of the beam is under follower
force. Piezoelectric layers are attached to the both sides of the beam to control vibrations as sensors and actuators. The
governing equations of  the FG-CNTRC beam are derived based on Euler-Bernoulli  beam theory Lagrange- Rayleigh-Ritz
method. The simulation results are presented and the effects of some parameters on stability of the beam are analyzed.
Keywords : carbon nanotubes, vibration control, piezoelectric layers, elastic foundation
Conference Title : ICMME 2016 : International Conference on Mechanical and Mechatronics Engineering
Conference Location : Paris, France
Conference Dates : July 25-26, 2016

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

Vol:10, No:07, 2016

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 M

ec
ha

tr
on

ic
s 

En
gi

ne
er

in
g 

Vo
l:1

0,
 N

o:
07

, 2
01

6 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/5

34
57

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(07) 2016 1

https://publications.waset.org/abstracts/53457.pdf

