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Dynamic Modeling Method for Beams Undergoing Overall Rigid Body Motion
Considering Two Geometric Non-linear Effects
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Abstract

A dynamic modeling method for beams undergoing overall rigid body motion is presented in this paper.
Two special deformation variables are introduced to represent the stretching and the curvature and are
approximated by the assumed mode method. Geometric constraint equations that relate the two special
deformation variables and the cartesian deformation variables are incorporated into the modeling method. By
using the special deformation variables, all natural as well as geometric boundary conditions can be satisfied.
It is shown that the geometric nonlinear effects of stretching and curvature play important roles to accurately
predict the dynamic response when overall rigid body motion is involved.
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Table 1 Numerical data used for the simulation

Notations Description Numerical Data
p Mass per unit length 1.2 kg/m
E Young’s modulus 7.0E10
A Cross section area 4.0E-4 m?
1 Area moment of inertia 2.0E-7 m*
L Length 10m
Q, Stead;:/ :;ZZ tz;ngula‘r 6 rad/sec
T Steady state settling time 15 sec
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Fig. 3 Comparison of numerical results obtained by three
non-linear models
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