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A Study on the Nonlinear Vibrations of Electrostatically Actuated Micro Beams
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper the nonlinear dynamic of an electrostatically actuated microbeam with viscoelastic-
Received 26 April 2017 anelastic behavior considering size effect is studied. The micro-beam is deflected using a bias DC
Accepted 02 June 2017 voltage and then driven to vibrate around its deflected position by a harmonic AC load. Regarding the

Auvailable Online 13 July 2017 . . . . L b . . .
¥ stress-strain behavior of anelastic materials, the constitutive equation of microbeams is derived based on

the modified couple stress theory (MCST). Assuming electrostatic and mid-plane stretching forces as

Keywords:

Anelasticity the main sources of the nonlinearity and taking advantage of the Galerkin projection method, the partial

Viscoelasticity differential equation is transformed to a set of nonlinear ordinary differential equations (ODEs).

Nonlinear analysis Multiple scales method is used to obtain an approximate analytical solution for nonlinear resonant

E/:fccr‘;gi:r‘r'f actuation curves. The effect of different mechanical behaviors of materials including elasticity, viscoelasticity and
anelasticity, length scale parameter, anelastic relaxation time and relaxation intensity on the nonlinear
vibration analysis are studied. The results demonstrate that there is very large dependence of resonance
curves on the different mechanical behavior of materials. It is seen that there are special conditions in
which the elastic and anelastic models predict similar results while the predicted results from anelastic
and viscoelastic models are different from each other. It is found that the relaxation intensity and
anelastic relxation time can change the resonant curves significantly.
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Fig. 1 Response function and elastic aftereffect for ideal elastic,
anelastic and linear viscoelastic behaviors [32]
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