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(Fig.3(b) is the local amplification in Xz of the Fig.3(a))
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MELNIKOV ANALYSIS OF THE PERTURBED THIN BARY

Zhao Guanghui??  Zhang Nianmei Yang Guitong
(Institute of Applied Mechanics, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract The dynamical response of one-dimensional metal bar considering Peierls-Nabarro force and vis-
cous effect of solid has been researched. Movement of displacement wave in the bar follows SG type equation.
According to “Collective coordinate approach”, solution of the SG type equation is assumed as breather-type
solution of undisturbed system. Separation between the center of mass of the kink and the anti-kink that make
up the breather is researched under perturbation. The partial differential equation is reduced to the ordinary
differential equation through describing the Hamiltonian of the system with collective coordinate. The hetero-
clinic orbit of unperturbed system is analyzed through potential function and this is used in Melnikov method.
Necessary condition for appearance of the cross-sectional heteroclinic point is given to forecast happening of

chaotic.

Key words collective coordinate, Sine-Gordon equation, Melnikov method, heteroclinic orbit, chaos
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