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Effect of external electrorheological damper on dynamic buckling behavior of a
metallic plate

M. Hoseinzadeh'" and J. Rezaeepazhand®
'Ph.D. student, Mech. Eng., Ferdowsi University, Mashhad, Iran
2 Prof., Mech. Eng., Ferdowsi University, Mashhad, Iran

Abstract

In this study, dynamic buckling of a metallic plate with external electrorheological (ER) damper is
investigated using the finite element method. The stability region of the metallic plate is improved by
applying an external ER damper to the plate. The squeeze mode and the post yield behavior of the ER fluid
(nonlinear behavior) is considered for modelling the ER damper. ER fluids are a class of smart fluids that
their mechanical behavior is changed considerably in miliseconds by applying the electric field. The
governing equation of the motion is solved using the Newmark method. Different parameters such as the
intensity of the applied electric field and the geometric properties of the external ER damper can affect the
stability regions of the structure. The results show that the less relative initial gap, the larger radius of the ER
damper and the higher valuse of applied electric field can increase the stability boundary of the structure.

Keywords: Metallic plate; Dynamic stability; Electrorheological fluid.
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! External damper
% Squeeze mode
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