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Vibration characteristics of a moving membrane on oblique supports subjected
to non-uniform tension
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Abstract: Considering the motion stability of moving membrane on the Shaanxi beiren B624 web
press, the transverse vibration characteristics of moving membrane on oblique supports subjected
to non-uniform tension are studied. Based on d” Alembert’s principle and the transformation be-
tween rectangular coordinate system and oblique coordinate system, the differential equation to
the motion of the moving membrane on oblique supports subjected to non-uniform tension is ob-
tained. The differential quadrature method is used to discretize the differential equation, with the
complex eigenvalue equation of the moving membrane obtained. The relationship curve between
the dimensionless speed and the dimensionless complex frequency is obtained with the different
non-uniform tension coefficient and the angle of the oblique support. The influence of the various
parameters on the stability is analyzed, with the critical speed of the divergent instability of the
moving membrane under different parameters obtained.
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Fig.1 Mechanical model of a moving membrane on

oblique supports subjected to non-uniform tension
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