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Fig. 1 Schematic of the plate in axial flow with the rigid wall
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Fig. 2 Mesh point distribution
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Complicated responses of a two-dimensional plate under action of
an axial liquid flow with cubic stiffness

DONG Yu', ZHENG Hui*', YANG Yiren®
(1. School of Civil Engineering, Hunan University of Technology,Zhuzhou 412007, China;
2. School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The complicated responses of a two-dimensional simply supported plate with cubic stiffness in
axial liquid flow are studied. The effect of the leading rigid edge and the trailing rigid edge of plate on
flow is considered. The finite difference method is used to discretise the governing equation . In order to
reduce the computation scale caused by a large number of grids,the main model order reduction method
is adopted. The complex responses of system are calculated by the numerical integration method. The
calculated results of bifurcation diagrams, phase-plane portraits and Poincaré maps for the plate’ s
responses confirm definitively the existence of chaos and other complicated responses in terms of fluid
velocity and damping coefficient. The chaos appears after period-doubling bifurcations or quasi-periodic
motion in terms of fluid velocity. The route from chaos back to periodic motion is through period-

doubling bifurcations in terms of damping coefficient.

Key words: two-dimensional plate;doubling-period bifurcations;model order reduction method



