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Modeling and Longitudinal Vibration Analysis
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Abstract

The longitudinal vibration of an axially moving membrane is studied when the membrane has translating
acceleration. The equation for the longitudinal vibration is linear and coupled, The equation for the
longitudinal vibration are discretized by using the Gaterkin approximation after they are transformed into the
variational equations, i.e., the weak forms so that the admissible function can be used for the bases of the
longitudinal deflection. With the discretized equations for the longitudinal vibration, the time responses are

investigated by using newmark method .
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Fig.1 Schematics of an axially moving membrane
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Table 1
Convergence characteristics of the longitudinal
Vibration when V =20m/s

No.
ILJ A A A

1 340.2987 346.4708  459.8387
2 312.6269 3359551  345.7403
3 294.2673 3343906  335.2581
4 288.0157 3327349  334.2808
5 282.1371 3293107 334.0563
6 279.1642  328.5611  333.5190
7 275.9894  326.7516  333.4078
8 274.2404 3263326  333.0500
9 2722211 3251981  332.9837
10 271.0659 3249338  332.7236
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