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Abstract

The paper is concerned with the cvaluation of Lyapunov exponents for two degrees of
freedom conscrvative and non-conservative systems possessing internal resonance. The
conservative systems are described by non-dimensional equations of the form:
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where g; are the non-dimensional generalized coordinates, 3; the non-dimensional viscous
damping voefficients, w; the natural frequencies, &;; the stiffness coefficients. The natural
frequencies are such that w; , = wo(1 T &), with §p = O(¢),0 <& € 1i. e.w, ~ wy. The
non-conservative systems are described by the equations
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Two forms of excitation £(t) are considered; namely (i) £(¢) is a wide-band process, and
(ii) £(2) is a phase modulated sinusoidal process with frequency close to the sub-harmonic
frequency 2wy. For small values of the damping parameter and cxcitation intensities, the
method of stochastic averaging of Stratonovich (1963) is employed to approximate the orig-
inal equations by a system of coupled first-order Itd cquations in the amplitude and phase
variablcs. From these equations and by making use of 16 differential rule, a further set of
differential equations is derived for the logarithm of the response norm and for the phasc
angles. The stationary Fokker-Planck equation associated with the angle variables is set
up. It is found that the drift and diffusion coefficients of the angle variables possess certain
singularities within their domains. A transformation is applied to remove the singularities
and the resulting modified Fokker-Planck equation is solved by using a truncated double
or triple Fourier expansion, following the approach of Gricsbaum and Wedig (1999). The
resulting probability density is used to evaluate the required Lyapunov exponent from the
expectation of the drift cocfficient of the logarithmic norm of the responsc. The coefficients
of the Fourier expansion arc evaluated numerically. ‘The results are applied to investigate
the stochastic flexural-torsional stability of a deep rectangular beam at internal resonance
subjected to a central follower and non-follower concentrated load.
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