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Bifurcation Analysis of Curved Plate in Subsonic Flow

LIU Shaowen, LI Peng, YANG Yiren
(School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The bifurcations of two-dimensional curved plate with initial curvature in subsonic flow is studied. Consider-
ing the influence of large deflection equation and viscoelasticity. The static and dynamic aerodynamic pressure of curved plate
is derived on modal superposition method. The governing partial differential equation is transformed to a series of ordinary dif-
ferential equations by using Galerkin method. Solving the equations by Newton iteration method, the position of static
deformation is obtained. Bifurcation of the curved plate is studied in a parameter-space, and the Runge-Kutta method is used
to calculate the time history response of curved plate phase diagram. The results show that: the initial deformation of the
curved plate lead to static aerodynamic force and a new static position, the system will undergoes an imperfect-like bifurcation
resulting in the change of the number and the stability of equilibrium points and the steady response to the system is closely
related to the dynamic pressure and initial value.

Key words: curved plate; subsonic flow; static deformation; cusp bifurcation; time history response





