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DYNAMIC STABILITY OF MOVING VISCOELASTIC PLATE SUBJECTED
TO FOLLOWER FORCE

“ZHOU Yin-feng , WANG Zhong-min , WANG Yan

(School of Sciences, Xi’an University of Technology, Xi’an 710048, China)

Abstract: Based on two dimensional viscoelastic differential constitutive relationships, the differential equation
of motion of a moving viscoelastic plate constituted by Kelvin-Voigt model under the action of uniformly
distributed tangential follower forces is established, and the complex characteristic equation for the moving
viscoelastic plate with four edges simply supported and subjected to follower forces is derived by the normalized
power series method. The variation relationship between the first three complex frequencies of the system and the
dimensionless moving speed, delay time as well as follower force is analyzed. The numerical results show that the
dimensionless delay time, moving speed and follower force have remarkable effects on dynamic behaviors and
stability of the moving non-conservative viscoelastic plate.
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tangential follower force
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Table 1 Comparison of the natural frequencies for elastic
square plate with different value i with those in reference [11]
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30 19.7392 49.3482 98.6994
40 19.7392 49.3480 98.6960
50 19.7392 49.3480 98.6960
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Table 2 Comparison of the critical loads for elastic plate with
four edges simply support with those in reference [1]
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Fig.3 Dimensionless complex frequencies versus
dimensionless moving speed (H =10°,0=0,4=1.5)
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Fig.4 Dimensionless complex frequencies versus
dimensionless moving speed (H =107,q=0,4=1)
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Fig.2 Dimensionless complex frequencies versus
dimensionless moving speed (H =10°,q=0,4=1)
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Fig.5 Dimensionless complex frequencies versus
dimensionless moving speed (H =10°,q=0,4=1.5)
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Fig.8 Dimensionless complex frequencies versus
dimensionless moving speed (H =102, =50,1=1)
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Fig.9 Dimensionless complex frequencies versus
dimensionless moving speed (H =107, =50,4=1.5)
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