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Fig. 1 Model of an axially moving beam
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Fig. 2 Schematic representation of beam element model
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IDENTIFICATION OF EXCITATION POWER SPECTRUM DENSITY FOR
AN AXTALLY MOVING BEAM USING FINITE ELEMENT METHOD *

Liu Tao' Luo Mengxiang' Wu Wei’ Shi Jitao> Cai Guoping'’
(1. Department of Engineering Mechanics, State Key Laboratory of Ocean Engineering,
Shanghai Jiaotong University, Shanghai 200240, China )
(2. China Airborne Missile Academy, Luoyang 471009, China )

Abstract Many mechanical devices, such as spacecraft antennas, pipes conveying fluid and elevator cable, can
be simplified as axially moving slender beams, since their main elastic deformation is taken as transverse ben-
ding. Based on the complex model analysis procedure, the formula of natural frequency for the simple — supported
and fixed beams are firstly derived from the linear differential equations in this paper. Moreover, in terms of Ritz
method , a finite element model of axially moving beams is constructed. The system response under external exci-
tation and the transforming relationship of power spectrum density (PSD) between external excitation and system
response in frequency domain are obtained. To this end, the PSD of external excitation through the transforming
relationship is finally indentified. Importantly, it is shown from the comparison between the proposed FE model
and the traditional Galerkin truncation method that the finite element method can solve the modeling problem of
the analysis method, and it is more effective in identifying the PSD of external excitation for the axially moving

beams with complex boundaries.

Key words axially moving beam, complex modal analysis, finite element method, complex boundaries,

identification of power spectrum density
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