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Nonlinear Dynamic Modeling and Stability Analysis of an Axially Oscillating
Cantilever Beam With a Concentrated Mass
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ABSTRACT

A nonlinear modeling method for an axially oscillating cantilever beam with a concentrated mass is presented in this
paper. Hybrid deformation variables are employed for the modeling method with which frequency response
characteristics of axially oscillating cantilever beams are investigated. The geometric nonlinear effects of stretching
and curvature are considered to accurately predict the frequency response characteristics of the oscillating cantilever
beam. The effects of the magnitude and the location on the concentrated mass on the frequency characteristics are
investigated. It is found that the dynamic instability is significantly influenced by the two parameters.
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Table.1 Numerical data used for the simulation

;;’;WBS_L Deézﬁpfion

P Mass per unit length 0.0135 kg/m

E Young’s modulus 193.0E9

A Cross section area 1.767E-5 m?

7 Second area moment of 2 485E-13 m*
inertia

L Length 0.05m
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