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Dynamic Sability of Torsional NEMS Actuators with Casimir Effect

GUO Jiangang, ZHAO Yapu’
(State Key L aboratory of Nonlinear Mechanics (L NM) , Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, Ching

Abstract : The influence of Casmir force on the stability of electrostatic torsional nano-€lectro-mechanical
systems (NEMS) actuatorsis analyzed. The dependence of the critical tilting angle and voltage is investi-
gated on the szesof structure taking Casmir effectsinto the consderation. The pull-in phenomenon with-
out the electrostatic torqueis studied, and a critical characteristic dimensonis derived. A dimensonless e-
quation of motion ispresented, and the qualitative analysis of it shows that the equilibrium points of the
corresponding autonomous system include center points, stable focus points, and unstable saddle points.
The phase portraits connecting these equilibrium points exhibit periodic orbits, heteroclinic orbits, as well
as homoclinic orbits. In addition, there exist bif urcation phenomenain the system.
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