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system under a delayed velocity feedback ™!
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Table 1 Values of physical parameters of system (1)

Parameters Values

Equivalent Mass m(kg) 5x 107"
Linear Stiffness Coefficient k, (uN + um™) 5
Nonlinear Stiffness Coefficient k, (uN - pm™) 15
Damping Coefficient ¢(kg - s7') 5% 10°®
Initial Gap of electrodes d(wm) 2
Initial Total Capacitance A, (Fm) 1.875 x 107"
DC Bias Voltage V,, (V) 3.8
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CONTROL OF COMPLEX DYNAMICS OF A TYPE OF DOUBLE-
SIDE MICRO RESONATOR VIBRATING SYSTEM VIA DELAYED
VELOCITY FEEDBACK *

Liu Zhiqun

Abstract

Shang Huilin"
(School of Mechanical Engineering , Shanghai Institute of Technology , Shanghai 201418, China)

A typical double-side capacitive micro resonator is considered, and delayed velocity feedback is proposed to

apply on DC bias voltage of its vibrating system to control its complex dynamical behavior. By inducing new variations,

the heteroclinic orbits and homoclinic ones of the unperturbed system are expressed analytically. On this basis, the

mechanism and the effect of the delayed feedback on controlling the global bifurcation are studied. It is found that de-

layed velocity feedback control is effective in suppressing pull-in instability of the microstructure but unsuitable to con-

trol chaos, which has some potential values in improving the global integrity of electro-static micro mechanical systems.

micro-resonator, chaos,
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