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Fig. 1 The physical model of an axially moving beam
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Fig.2  Effects of nonlinearity on two transversal

frequencies versus the axial speed
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Fig.6 Comparison on the initial responses

at the midpoint of a copper beam
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Table 1 The deviations of the two transversal models

for an axially moving steel beam

A;/m a'_{ 02]1

0.01 7.786 x 10 ~2 6.906 x 10 ~2
0.025 1.216 x10 ! 6.976 x10 2
0.05 2.454 x10 ! 7.290 x 10 ~2
0.075 3.912x10 ! 8.012 x 1072
0.1 5.225 %10 ! 8.774 x10 2
0.2 7.277 x10 7! 1.491 x10 !
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Table 2 The deviations of the two transversal models

for a rubber string
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0.2 1.0447 x 10 ! 3.7521 x10 2
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0.5 4.7640 x10 ! 2.4376 x10 !
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ADVANCES IN NONLINEAR MODELS FOR TRANSVERSE
VIBRATION OF AXIALLY MOVING BEAMS*
Ding Hu'"  Chen Liqun'”  Zhang Guoce'
(1. Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China)
(2. Department of Mechanics, Shanghai University, Shanghai 200444 , China)
Abstract This paper summarized the advances in two transverse models for nonlinear vibration of axially moving

beams. Based on a nonlinear model for planar vibration of axially moving beams with coupled transverse and lon-

gitudinal motion, the derivation of two nonlinear models of transverse vibration was reviewed. The comparisons

between approximate analytical results based on the two models for free, forced and parametric vibration of axially

moving beams were surveyed. The deviations of the numerical solutions to the two transverse models from the so-

lution to the coupled equation for different vibrations were also summarized. Some problems for further investiga-

tions were discussed.
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