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Dynamic Modeling and Analysis for an Axially Moving String
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ABSTRACT

The vibration of an axally moving sinng is studied when the sinng has geometric non-lineanty and
lranglating acceleration. Based upon the von karman strain theory, the equalions of mohon are derived
considering the longitudinal and (ransverse deilection, The eguation for the longitudinal vibration s lnear
and uncoupled, while the equalion for lhe fransverse wibration is non-hnear and coupled between the
longitudinal and transverse deflections. These equations are discrehized by using Lhe Galerkin approximtion
after they are transformed nto the vanational equaiions, Le. the weak forms so thal lhe admussible and
comparison (unctions can be used for the bases of the longitudinal and transverse defleclions respeclively.
With Lhe discretized nonlinear equations, lhe time responses are Investigated by using the generalized-«
melhod.
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Fig. 1 Schemalics of an axizlly moving string: (a) a

glring drive syslem betweesn two pulleys: and
(h) a thecrelical model of the string with the
longiludinal and iransverse detlections,
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