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Equilibria Bifurcation in Coupled Planar of High-Speed Axially Moving Beams
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(1. Mechanical and Electrical Engineering Faculty, Shanghai Second Polytechnic University, Shanghai 201209, China;
2. Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China;
3. College of Sciences, Shanghai University, Shanghai 200444, China)

Abstract: Equilibria of axially moving beams transversely and longitudinally coupled with the fixed
boundary conditions are numerically studied in the supercritical transport speed ranges. In the
supercritical regime, the pattern of equilibria consists of the straight configuration and of non-trivial
solutions that bifurcate with transport speed. The numerical schemes are presented for the governing
equation of coupled planar and the corresponding static equilibrium equation for non-trivial equilibrium
solutions via the finite difference method under the fixed boundary conditions. A copper beam is treated as
example to demonstrate the non-trivial equilibrium solutions. Numerical results indicate that the
equilibrium of the coupled planar with the changing parameters.
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Fig.1 Model of axially moving beam
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Fig.2 Time history for coupled motion
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Fig. 3 Comparison of the non-trivial equilibrium

solutions between two methods
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Fig. 4 Effects of parameters on the bifurcation

diagram with the axial speed
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