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Abstract In this paper, the nonlinear dynamics of an electrostatically actuated microbeam with von Kérman
geometric nonlinearity and squeeze-film damping are studied. The governing equations and the boundary
conditions are developed using the modified couple stress theory (MCST) and Hamilton” s principle, the size-
dependent responses are investigated for the primary resonances. Different from the classical elasticity theory,
a characteristic length scale parameter for analyzing the size effect is introduced into the constitutive relation
in this study. The multiple scale method is employed to solve the primary resonance, and the effects of the
thickness, width of the beam and gap between electrodes on the frequency response of the resonance, the
peak amplitude, nonlinearity of the system are investigated. The results show that: for microbeams with small
thickness, the size effect plays a crucial role in resonance; the nonlinear squeeze film damping force exerts a
significant influence on the primary resonance.

keywords nonlinear vibration, air squeeze film damping force, size effect, characteristic length scale param-

eter, multiple scales method
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