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Abstract

The frequency response functions of systems incorporating a non-linear cubic stiffness subject

to sinusoidal excitation are derived using the Volterra series and the convergence characteristics

investigated. It is shown that the series representation of the frequency response functions

converges only when the sinewave input amplitude is within a certain range. Within the range of

convergence the frequency response function based on the Volterra series approaches the analyti-

. cal one as more higher order frequency response function terms are included. Proposed is a

criterion for the studied systems to predict approximately the range of sinewave input amplitude

for which the series representation of the frequency response functions converges.
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Fig.1 Comparison of the analytical(solid) and n term approximated(dotted) FRFs of the Duff-
ing oscillator when X=0.22 N
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Fig. 2 Comparison of the analytical(solid) and n-term approximated(dotted) FRFs of the Duff-
ing oscillator when X=0.25 N
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