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Vibration Analysis of Axially Moving Simply-Supported Beam
QI Ya-feng', LIU Ning®, YANG Guo-lai’

(1. The No.92941" Troop of PLA, Huludao 125000, China;
2. Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; Axially moving systems are widely used in engineering, such as gun launching system, power
transmission band, belt saws, aerial cable tramways, etc. If the bending stiffness is concern, this kind of
systems can be modeled as axially moving beams and has important theoretical significance and engineering
application value. A partial-differential equation governing the transverse vibration of an axially moving
simply supported beam with lumped mass was derived from Euler-Bernoulli beam model. The governing
equation was resolved to a set of second order ordinary differential equations using the Galerkin method.
Then the equations were calculated based on Newmark-8 method. The effect of the moving mass on the
dynamic response of the axially moving beam was studied. The results show that the lumped mass arouses
more vibration modes of the simply supported moving beam than that of free vibration. Further, it is found
that the decrease of the moving speed of the mass along the beam increases the frequency components of
the bean vibration. In addition, the vibration frequencies of the beam increase when the lumped mass
moves toward the end point. The beam vibration frequency is low, and the vibration frequency is higher in
the second half of the beam.
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