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Modeling and Verification for Stability Analysis of Axially Oscillating
Cantilever Beams
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ABSTRACT

Modeling and verification for stability analysis of axially oscillating cantilever beams are investigated in
this paper. Equations of motion for the axially oscillating beams are derived and transformed into
dimensionless forms. The equations include harmonically oscillating parameters which are related to the
motion-induced stiffness variation. Stability diagram is obtained by using the multiple scale perturbation
method. To verify the accuracy of the modeling method, several points in the plane of the stability diagram
are presented and solved. The present modeling method proves to be as accurate as a nonlinear finite element

modeling method.
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Fig. 1 Configuration of an axially oscillating cantilever
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Table 1 Numerical data used for the simulation

. Notation:| . . Desoription” .- |- Numerical data |
P Mass per unit length 1.2 kg/m
E Young's modulus 70 GPa
A Cross section area 40E-4m’
] Second afea r_noment 2.0 E<7 m*
of inertia
L Length 10m
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Fig. 3 Eight parameter positions in the stability diagram
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