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Response and Modal Analyses of Micro Double Cantllever Beams
Interacted by Electrostatic Force
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ABSTRACT

Static and dynamic responses of micro double cantilever beam structures interacted by electrostatic forces are obtained
employing Galerkin’s method based on Euler beam theory. Variations of static and dynamic responses as well as natural frequencies
are estimated for several sets of beam properties and applied voltages. It is shown that the variations of beam properties resulted by
manufacturing process influence the deflections and the modal characteristics significantly. Such information can be usefully
employed for the design of MEMS structures.
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Fig. 1 Configuration of micro double cantilever beams
interacted by electrostatic force
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Table 1 Numerical data used for the simulation

P Mass per unit length | 9.320x10™ kg/m
E Young’s modulus 55GPa
1 Moment of inertia 1.3333 ym*
L Beam length 100 pm
w Beam width 2.0 ym
£ Free space permittivity | 8.8542x10™'2 F/m
14 Applied drive voltage | 0~24V
d Gap between fixed tip | 2.0 um
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Fig. 2 Variations of static deflection of beam tips
versus applied voltage
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Fig. 4 Dynamic responses by a direct voltage
(V =15[V])
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