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Abstract Axially accelerating beams can be used to simulate

many engineering devices. As a parametric vibration is excited by

the variation of the beam tension or the beam axial speed, a large

transverse motion of axially moving beams may occur under certain 0
[1-2]
conditions. In this paper, the steady—state response of nonlinear °
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axially moving beams with time-dependent velocity is analyzed. The
material time derivative is used in the viscoelastic constitutive
relation. Asymptotic analysis is proposed to investigate the governing
equation of an axially accelerating viscoelastic beam. Beams are
constrained by elastic joints at both ends in all time. The supporting
conditions may be formulated as simple supports with torsion
springs. The axial speed is characterized as a simple harmonic
variation about a constant mean speed. If the axial speed variation
frequency approaches the sum of any two natural frequencies, the
summation parametric resonance may occur. The stability—state
equation and amplitude equation are obtained for the combined
parametric resonance via the asymptotic analysis. Numerical
examples show the effects of the viscoelasticity, the amplitude of
fluctuation and the nonlinearity of the beam on stability—state
response.
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Fig. 3 Effect of the amplitude of fluctuation on stability—state response
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Fig. 4 Effect of nonlinear term on stability—state response
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