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Finite element analysis on dynamic behavior of thin cylindrical
shells with axial cracks

SHEN Daoming', TANG Hesheng'?, XU Degang’, HU Changyuan'
(1. Research Institute of Structural Engineering and Disaster Reduction, Tongji University, Shanghai 200092,
China; 2. State Key Laboratory of Disaster Prevention in Civil Engineering, Tongji University, Shanghai 200092,
China; 3. Department of Engineering Mechanics, Zhengzhou University, Zhengzhou 450002, China )

Abstract: The existence of the axial crack on the thin cylindrical shell led to the local vibration around the
crack, which caused the significant change of its natural frequency and dynamic characteristic. The FEM was
used to analyze the influences of axial crack sizes on the natural frequencies and modal shapes of the cylindrical
shell, and the local vibration’s natural frequencies and modal shapes varied with the crack length changed. The
paper also explained the phenomenon that there might be increase of the crack length in the similar shell original
vibration, while the natural frequency will rise. The comparison between the results from the calculation of the
FEM and the results from the experiment shows that the two results match each other approximately.
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