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Stochastic Nonlinear Dynamics Analysis of
Double-Well Duffing Systems Under
Random Parametric Excitations
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Xi’ an 710072, P.R.China;
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Xi’ an 710072, P.R.China)

(Recommended by XIE Gong-nan, M. AMM Editorial Board)

Abstract: Based on the orthogonal polynomial approximation theory, the stochastic dynamical
behaviors of double-well Duffing systems under random parametric excitations were investiga-
ted. Firstly, the complex dynamical behaviors of deterministic Duffing systems were studied by
means of the Poincaré sections. Then, the Duffing systems with random stiffnesses and damp-
ing parameters were reduced to equivalent deterministic expanded-order systems, and the effec-
tiveness of this approximation method was proved. Thus, the ensemble-mean responses of the
equivalent systems were applied to reveal the stochastic dynamical properties and the effects of
the random variable intensity on the double-well Duffing systems. The numerical simulation re-
sults indicate that, in the case of coexistent attractors, the double-well Duffing system with
random stiffness parameters has the similar stable dynamical behaviors to those in deterministic
cases. However, for the Duffing system with random damping parameters, during the increase
of the random variable intensity, the bifurcation phenomena occur to some coexistent attract-

ors.

Key words: double-well Duffing system; random parameter; Chebyshev polynomial; bifurca-

tion; chaos
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