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Free Vibration of Cylindrical Shell

by
Yoshio Iwata and Yoichi Kosori

Abstract

Several vibrations of a thin cylindrical shell were analyzed by the finite element method.
By the former reports it has been showed that both the stiffenss matrix and the mass matrix
of the cylindrical shell elements were the matrices which consisted of the complicated
expressions. This paper showed that the stiffness matrix and the mass matrix were simply
expressed and were easily evaluated. By using of the method based on this paper the natural
frequencies and the natural modes of the cantilevered cylindrical shell, which are needed on
the estimation of turbin blade vibrations in industry, were derived. These calculations
properly agreed with the results of the experiments. The relations between the natural
frequencies and the natural modes and the size of the cylindrical shell were studied, and the
three characteristics of vibrations of the cylindrical shell were showed as follows :
(1) Natural frequencies and natural modes of the cylindrical shell depend on the generatin-
g-line-ratio, the central-angle and the thickness-ratio.
(2) Natural frequencies and natural modes of the cantilevered cylindrical shell remarkably
differ from those of the plate.
(3) In case of vibrations of the cantilevered cylindrical shell the node-lines tend to occur in
the direction of the generating-line.
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