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MAGNETIC ELASTICITY CHAOTIC MOTION OF A THIN RECTANGULAR
PLATE FIXED AT EACH EDGE WITH LARGE DEFLECTION

*%1 3 1 2 1

(1. FLXF 2FE, & 25 066004)
(2. b KF ZAIREAFFR, 525 066004)
(3. PEAFEAFARI EEREAFARELLERE, LT 100080)
WANG ZhiRen'’ LI YuZhen' WANG XiaoYan' BAI XiangZhong® CHEN ShuMei'
(1. College of Sciences, Yanshan University, Qinhuangdao 066004, China)
(2. College of Civil Engineering and Mechanics, Yanshan University, Qinhuangdao 066004, China)
(3. The State Key Laboratory of Nonliner Mechanics, Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100080, China)

o Melnikov

Smale o

Melnikov
0343

Abstract The chaotic motion for large deflection of a thin plate fixed at each edge under coupled action of mechanical load
and electromagnetic field is investigated. Based on the theory of plates and shells and magnetic elastic mechanics the nonlinear
magnetic elastic coupled vibration equations of the plate under the coupled action of transverse steady magnetic field and
mechanical load is derived. Using the Melnikov function method the chaotic motion condition of the dynamic system under the
meaning of Smale horseshoe transformation is obtained. The numerical simulation for the vibration equation of this system is also
presented. Through specific example the bifurcation diagram the displacement wave diagram the phase diagram and the
Poincare section diagram of this system are shown here. The influences of the parameter variation of mechanical load and
electromagnetic field to the chaotic motion are discussed. According to the simulation the vibration characters of this system can
be controlled by changing the parameters of mechanical load and electromagnetic field.
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