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Fig. 1 Model of a rectangular thin plate and coordinate system
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Fig. 2Local bifurcation diagram of thin plate system

in the parameter plane of u — o
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Fig. 3 Motion of thin plate near the solution of a; #0, a, =0
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Fig. 4  Almost periodic motion of thin plate near the

double Hopf bifurcation point
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DOUBLE HOPF BIFURCATIONS OF RECTANGULAR THIN PLATES
SIMPLY SUPPORTED FOUR EDGES”

Zhou Yan'"  Zhang Wei’
(1. College of Mathmatics Science, Inner Mongolia Normal University, Hohhot 010022, China)
(2. College of Mechanical Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract Based on the singularity theory, this paper studies the double Hopf bifurcation problem of one rectan-
gular thin plate with simply supported four edges under the combined action of parametric excitation and external
excitation in the cases of primary parametric resonance and 1:3 internal resonance. The bifurcation equation of
rectangular thin plate with simple supported edges is obtained by considering the case of weak damping and weak
excitation, and the bifurcation diagram of the rectangular thin plate is also given. Taking the damping coefficient,
external excitation, excitation parameters and tuning parameters of rectangular thin plate as different values, the
equilibrium solutions of thin plate generate Hopf bifurcation, and bifurcate to periodic solutions. The nonlinear
vibration form of thin plate system is periodic motion. When the values of other parameters for the rectangular
plate satisfy the given conditions, 1:3 resonant double Hopf bifurcation of the thin plate can be obtained. Subse-

quently, the four edges — simply supported rectangular plate also show almost periodic vibration.
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