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Natural Vibrations of
Composite Laminated Anisotropic Toroidal Shells

Chong Keun CHUN* and Yoon Bock RHIE**

ABSTRACT

The natural vibrations of composite laminated anisotropic toroidal shells with circular cross sec-
tion are analyzed based on a classical theory. Two-node conical shell element are used as a basic
element for finite element analysis. The equations of motion are obtained by Hamilton's principle.
The system mass and stiffness matrices are obtained and the eigenvalue analysis is performed. The
frequencies obtained by this analysis are compared with those by other methods and the validities
of the present analysis are confirmed. Following verification, natural vibrations of composite lami-
nated anisotropic toroidal shells are performed.
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Fig. 1. Toroidal Shell
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Fig. 2. Nodal Degrees of Freedom for Elements
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Fig. 3. Circumferential Modal Pattern
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Fig. 4. Toroidal shell Geometry
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