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STABILITY OF PARAMETRIC VIBRATION EXCITED OF AN AXIALLY
ACCELERATING VISCOELASTIC BEAM SUBJECTED

TO AXIAL DISTURBING TENSION*

Wang Bo

(School of Mechanical Engineering, Shanghai Institute of Technology, Shanghai 200235, China)

Abstract The stability of axially accelerating viscoelastic beam was investigated when the principal parametric
resonanceor combination parametric resonance was excited. The material time derivative was used in the viscoe-
lastic constitutive relation. When the axial speed variation frequency approaches the sum of two arbitrary natural
frequencies or the twice of arbitrary natural frequency, the summation or principal parametric resonance may oc-
cur. The method of multiple scales was employed to directly solve the governing equation of axially accelerating
viscoelastic beam. Analytical expressions of the instability boundary were obtained for summation and principal
parametric resonance. Finally, numerical examples show the effects of viscosity and axial disturbing tension for
instability region.

Key words axially accelerating beam, viscoelasticity, disturbing tension,

parameter resonance, stability
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