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Fig. 1 An axially moving beam in the thermoelastic coupling case subjected to follower force
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Fig. 2 Dimensionless complex frequencies versus dimensionless moving speeds
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Fig. 3 Dimensionless complex frequencies versus dimensionless moving speeds
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Fig. 4 Dimensionless complex frequencies versus dimensionless moving speeds
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Fig. 5 Dimensionless complex frequencies versus dimensionless follower forces
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Fig. 7 Dimensionless complex frequencies versus dimensionless moving speeds
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Fig. 8 Dimensionless complex frequencies versus dimensionless moving speeds
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Fig. 9 Dimensionless complex frequencies versus dimensionless follower forces
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Fig. 10 Dimensionless complex frequencies versus dimensionless follower forces
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Thermoelastic coupling stability of the axially moving beam

subjected to follower force”

GUO Xu-xia'?, WANG Zhong-min'
(1. School of Sciences, Xi’an University of Technology ., Xi’an 710054, Shaanxi, China;
2. Mechanical and Electrical Engineering Department s Baoji University of Arts and Sciences ,
Baoji 721007, Shaanxi, China)

Abstract: The thermoelastic coupling stability of the axially moving beam under the action of uniform-
ly distributed tangential follower forces was investigated. The differential equation of motion for the
axially moving beam under the action of uniformly distributed tangential follower forces was estab-
lished, and the eigenequation for the axially moving beam with two kinds of boundary conditions sub-
jected to follower forces was derived by a normalized power series method. The first three orders di-
mensionless complex frequencies of the system were calculated, and the effects of the dimensionless
moving speed, the dimensionless thermoelastic coupling factor, the dimensionless follower forces on
the stability of the axially moving beam in the thermoelastic coupling case were analyzed.

Key words: solid mechanics; stability; follower force; axially moving beam; thermoelastic coupling;

power series method
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