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A new approach to the analysis of the dynamie behaviour of an aJCially moving orthotropic 
web is presented. Mathematical model of the moving web system constitutes two nonlinear, 
coupled equations governing the tra.nsverse displacement and stress function. The results of 
numerical investigations show the solutions to the linearized and nonlinear problems. Free 
vibrations of the web with different initial streses are analyzed. The effect of orthotropy factor 
and aJCial transport velocity on transverse a.nd torsional vibrations are presented 

1. lNTRODUCTION

Axially moving webs in the form of thin, fiat rectangular shape materials with 
small flexural stiffness occur in the industry as band saw blades, power trans­
mission belts, magnetic tapes and paper webs. Excessive vibrations of moving 
webs increase the defects and can lead to failure of the web. In the paper and 
textile industries involving motion of thin materials, stress analysis in the mov­
ing web is essential for the control of wrinkle, flutter and sheet break. Although 
the mechanical behaviour of axially moving materials has been studied for many 
years, little information is available on the nonlinear dynamie behaviour and 
stress distribution in the axially moving orthotropic web. 

A lot of earlier works in this field focussed on dynamie investigations of 
string-like and beam-like axially moving isotropic systems ( e.g. [2, 3]). In order to 
consider the dynamical behaviour of moving materials coupled with surrounding 
fluid, one often ignores the boundary layer shear forces and introduces different 






















