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Nonlinear free vibration characteristics of membrane subjected to follower force
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Abstract: The nonlinear vibration characteristics of moving membrane subjected to follower force
were investigated. Based on the Von Karman plate theory, the nonlinear vibration equation of
motion of the axially moving membrane is deduced. The differential equation was divided by the
Galerkin method, with the differential equation solved by the numerical method. The frequency
expression of the nonlinear vibration was obtained. The effects of follower force and dimension-
less velocity on the complex frequency of nonlinear vibration of moving membrane under different
initial conditions were analyzed. The study provides a theoretical guidance for the design, manu-
facture and improvement of the stability of the press.
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Fig. 1 The mechanical model for the axially

moving web subjected to follower force
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Fig. 2 The relationship between dimensionless complex

frequency and follower force when L=1
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Fig. 4 The relationship between dimensionless complex

frequency and dimensionless velocity when L=1
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