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Fig.1 Schematic diagram of a rotating cylindrical shell
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Fig.2 Three varying forms of thickness for a rotating cylindrical shell with variable thickness
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Fig.3 Variation of the nondimensional frequency parameter
for a rotating cylindrical shell with variable thickness

with respect to the circumferential wave number »
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Fig. 5 Variation of the nondimensional frequency parameter
for a rotating cylindrical shell with variable thickness

with respect to the rotational velocity 2(4,=0.5)
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Fig. 6 Variation of the nondimensional frequency parameter

for a rotating cylindrical shell with variable thickness

with respect to length-to-radius ratio L/R
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Free vibration of rotating cylindrical shells with variable thickness

LI Han', LI Xin-ye', BAI Bin’, QIAN Y7, SANG Jian-bing', LI Xiang'
(1.College of Mechanical Engineering, Hebei University of Technology, Tianjin 300401, China;
2.School of Engineering Machinery, Hunan Sany Polytechnic College, Changsha 410129, China;
3.Key Laboratory of Particle Transport and Enrichment Technology for National Defense Science and Technology,
Institute of Physical and Chemical Engineering of Nuclear Industry, Tianjin 300180, China)

Abstract: In order to improve the performance and efficiency of the rotating cylindrical shell structure, reducing its mass has be-
come one of the effective ways. In response to this demand, the rotating cylindrical shell structure has a tendency to be designed to
vary the thickness along the axial direction, i.e., variable thickness. The vibration traveling wave characteristics are investigated by
using the Chebyshev-Ritz method. The displacement field of the cylindrical shell is expanded in the form of the product of the Che-
byshev polynomial and the boundary function. The kinetic and potential energies of the rotating cylindrical shell with variable thick-
ness are calculated based on the Sanders shell theory considering the effects of Coriolis forces and centrifugal forces. Then, the fre-
quency equation of the rotating cylindrical shell with variable thickness is obtained according to the Ritz method. The accuracy of
the modeling method is verified by comparing the present results with those in literature, and the convergence of the calculated re-
sults is studied. Finally, the free-vibration traveling wave characteristics of the rotating cylindrical shell in different forms of thick-
ness variation are compared, and the effects of parameters such as rotational speed, thickness variation parameters and cylindrical
shell aspect ratio on the free-vibration traveling wave characteristics of the rotating cylindrical shell with variable thickness are dis-

cussed.
Key words: free vibration; rotating cylindrical shells with variable thickness; natural frequency; Chebyshev-Ritz method
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