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Dynamic Analysis of Micro Cantilever Beams Undertaking Electrostatic Forces
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ABSTRACT

Static and dynamic responses of micro cantilever beam structures undertaking electrostatic forces are obtained employing
Galerkin’s method based on Euler beam theory. Variations of static and dynamic responses as well as resonant frequencies are
estimated for several sets of beam properties and applied voltages. It is shown that the applied voltage influences the deflection and
the modal characteristics significantly. Such information can be usefully employed for the design of MEMS structures.
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Fig. 2 Configuration of a micro cantilever beam
undertaking electrostatic force
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Table 1 Numerical data used for the simulation

Notation Description Numerical data
o 9o 3 A | 9320x107 kg/ um
E &g AT 5.5GPa
! 27499 AHRUE 1.3333 pum®
L B9 Zo] 100 ~ 400 pm
w B9 ] 2.0 um
&g EY F2& 8.8542x10712F /m
y 2 g 79} 0.0~64.0V
d B AF7e 144 2.0 um
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Fig. 3 Variation of static deflection of beam
versus applied voltage

FUstd $UYS 279 5 $9e 24 92
¢ & gtk Tl B B2E 24 gEel Rud
Bl Foish Agtel gl ARHE a el 2A

aohd 2 2719 AMgel BARTHE Zoluh
£ Fig. 3 ol& 29 ot Z/1R4% A A
oA BE 38 AR 712707 348 Frhge A

& BEoFEd ole & R TR B 2
oje] 3 AlFol whula 8] w&olch

Fig. 4 © 4 (2002 2%¢ 78 7l e
Asle] Oid 1AAFF) WME BAFT 9y,
o] 7ol RoiFZo] Mg wWilel s RWNAE
ALl DHAFTEL] e AL FAE 7 F
RAE & F AW Fig. 5= 4 717 B Zo)o o3|
ARA D{HAFF] HIE BdFT Aok 49
AA AR B4 npBAZE B Yo|rt Fr}
std Fsgtel Wgel wel afAFEoE FHEA
Fastm Yo

-317-



0.8

06 |-

0,

04}

02

oo

[} 10 20 30 40 50 60 70
Applied votage(V)

Fig. 4 Variations of natural frequencies
versus applied voltage
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Fig. 5 Variation of the 1¥ natural frequency
with four cases of beam length
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Fig. 6 Dynamic responses by a step input voltage
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Fig. 7 Dynamic responses by a harmonic input voltage
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