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Nonlinear Dynamical Stability Analysis of the
Circular Three Dimensional Frame

WANG Xin zhi', WANG Gang',
ZHAO Yan ying, YEH Kai_yuan’
(1.School of Science , Lan zhou University of Technology .
Lanzhou 730050,P .R . China;
2. Physics College, Lan zhou University , Lan zhou 730000, P. R. China)

Abstract: The three_dimensional frame is simplified into flat plate by the method of quasi_plate. The
nonlinear relaionships between the surface strain and the midst plane displacement are established.

According to the thin plate nonlinear dynamical theory, the nonlinear dynamical equations of three-
dimensional frame in the orthogona coordinates system are obtained. Then the equations are translat-
ed into the axial symmetry nonlinear dynamical equations in the polar coordinates system. Some di-
mensionless quartities different from the plate of uniform thickness are introduced under the boundary
conditions of fixed edges, then these fundamental equations are simplified with these dimensionless
quantities. A cubic nonlinear vibration equaion is obtained with the method of Galerkin. The stability
and bifurcation of the circular three dimensional frame are studied under the condition of without out-
er motivation. The contingent chaotic vibration of the three dimensional frame is studied with the

method of Melnikov. Some phase figures of contingent chaotic vibration are plotted with digital artifi-
cial method.

Key words: three dimensional frame; quasi_plate method; bifurcation; chaos



