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Abstract : Pull-in instability is a nonlinear and crucial effect that is important for the design of microelectromechanical system
devices. In this paper, the appropriate electrostatic voltage range is determined by measuring fluid flow pressure via micro
pressure sensor based microbeam. The microbeam deflection contains two parts, the static and perturbation deflection of
static. The second order equation regarding the equivalent stiffness, mass and damping matrices based on Galerkin method is
introduced to predict pull-in instability due to the external voltage. Also the reduced order method is used for solving the
second order nonlinear equation of motion. Furthermore, in the present study, the micro capacitive pressure sensor is designed
for measuring special fluid flow pressure range. The results show that the measurable pressure range can be optimized,
regarding damping field and external voltage.
Keywords : MEMS, pull-in instability, electrostatically actuated microbeam, reduced order method
Conference Title : ICMME 2018 : International Conference on Mechanics and Mechatronics Engineering
Conference Location : Toronto, Canada
Conference Dates : June 21-22, 2018

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

Vol:12, No:06, 2018

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

2,
 N

o:
06

, 2
01

8 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/9

41
93

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(06) 2018 1

https://publications.waset.org/abstracts/94193.pdf

