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ABSTRACT

The equations of motion of the structure, which is a small scale cantilever beam considering electrostatic
force, squeeze film damping and van der Waals force are obtained employing Galerkin's method based on
Euler beam theory. The influence of each force is investigated for changing the size of a small scale cantilever
beam which assumed uniform shape. Also the forces which are affected by the required size of a small scale

cantilever beam for manufacturing are forecasted.
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Fig. 1 Configuration of a micro cantilever beam
undertaking electrostatic force
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Table 1 Numerical data used for the simulation

Notatio Description Numerical data

2000kg/m’

P, volume density
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Young’s modulus

1TPa

Free space permittivity | 8.8542x10™*F/m

Viscous coefficient
of air

1.81x107° Ns/m?

Interaction between
the two atoms

24.3504x 107 Jm®

Volume density of
graphite

1.14x10%m™
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Fig. 2 Variations of static deflection of beam tips versus
applied voltage
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Fig. 4 Variation of dimensionless forces versus A4
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Fig. 5 Dynamic responses versus four parameters
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