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Fig. 3 Schematic of an electrostatically actuated microbeam
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Application of the Pseudo-Arclength Continuation
Algorithm to Investigate the Size-Dependent
Pull-in Instability of the Electrostatically
Actuated MEMS

LIANG Bin-bin', ZHANG Long', WANG Bing-lei'*, ZHOU Shen-jie’
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Abstract: In the study of the electrostatically actuated MEMS ( micro-electro-mechanical sys-
tems), based on the strain gradient elasticity theory, the governing equations for the mi-
crobeam are nonlinear differential equations that are difficult to solve. The mathematical model
for this problem is of essential bifurcation, and the solution branches of the equations have in-
flection points. The iteration process can’t go through the inflection points with the local con-
tinuation method. Therefore, the generalized differential quadrature method was applied to dis-
cretize and reduce the order of the governing equations, and the pseudo-arclength continuation
algorithm was used to enable the iteration process to go smoothly through the inflection points,
with the complete solution curve calculated. The numerical results show that the pseudo-arc-
length continuation algorithm makes an effective way precisely solving the nonlinear high-order
differential equations with bifurcation phenomenon embedded, and helps to accurately predict
the pull-in voltage of the electrostatically actuated MEMS.

Key words: MEMS; pull-in instability; inflection point; pseudo-arclength continuation algo-
rithm
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