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AN EFFICIENT DYNAMIC MODELING METHOD OF AN AXIALLY MOVING
CANTILEVER BEAM AND FREQUENCY RESPONSE ANALYSIS Y

Hua Hongliang Liao Zhengiady Zhang Xiangyan
(School of Mechanical EngineeringNanjing University of Science and Technolodgyanjing210094 Ching)

Abstract The dynamics of the axially moving beam has wide application in engineering, such as robot manipulators,
machine tools and gun barrel, et al. Computing the dynamic response of axially moving beam is an important method
to evaluate the dynamic performance and finally the structure design. The time-varying motion equations of the axially
moving cantilever beam are derived using the Rayleigh-Ritz method and Lagrange’s equation. The power series function i
used to construct the trial function to solve the dynamic problem. Due to the good integraffenehtiial performance of

power series function, the derivation is easy to be carried out in the form of matrix. In this way, the symbolic computation
software can generate the MATLAB program directly. And the generated MATLAB program can be used to conduct the
dynamic computation with few modifications, because the basic data unit of MATLAB is matrix. The overall process
is eficiency and the time from dynamic modeling to computation is greatly reduced. Through four sets of numerical
examples, the computational accuracy of the presented method is validated by comparing the dynamic responses wit
those from previous literatures. Then, thEeets of fitting order of the power series function on computational accuracy
are discussed. And the principle to select the fitting order of the power series function to achieve good convergence
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and computational accuracy is given. Based on the dynamic modelffdutseof axial motion frequency on transverse
vibration are studied. Thefects of axial vibration amplitude on the frequency response characteristic are explored. And
the diference between considering gravity and neglecting graffiéceare compared.
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Fig. 1 Axially moving cantilever beam
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Fig.6 Frequency response characteristic of the axially moving Beam

(neglecting gravity)
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