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In-plane Vibration Analysis for an Axially Moving Membrane
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ABSTRACT

The longitudinal and lateral in-plane vibrations of an axially moving membrane are investigated

when the membrane has translating acceleration. By extended Hamilton's principle, the governing

equations are derived. The equations of motion for the in-plane vibrations are linear and coupled.

These equations are discretized by using the Galerkin approximation method after they are

transformed into the variational equations, ie., the weak forms so that the admissible functions can

be used for the bases of the in-plane deflections. With the discretized equations for the in-plane

vibrations, the natural frequencies and the time histories of the deflections are obtained.
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Fig.1 Schematics of an axially moving membrane:
(a) a drive system between two rollers:
and (b) a model of the membrane with
the longitudinal and lateral deflections
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Table 1 Comparison of the present natural
frequencies «® wth the
computed by Ansys 3.5

results

w wt/2r | Ansys 55  Dif‘erence(%)
1 271.15 268.59 095
2 321.68 323.29 05
3 33541 336.70 0.3&
4 412.25 41131 023

Table 2 Convergence characteristics of the in-
plane vibration when V=40 m/s
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339.67282
310.83541
276.21958
272.65625
263.87794
262.05364
257.46180
256.35662
25347242
252.73100
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325.27465 | 33142597 | 386.0995¢
32511492 | 330.26264 | 384.54367
324.27107 | 32953212 | 381.4974C
324.17091 | 32879011 | 380.5336¢
32353979 | 32832110 | 378.40417
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