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ABSTRACT

In this paper, we present the principle of virtual work, from which the exact non-linear equations

of motion of a rotating ring can be derived, by using the theory of finite deformation. For a thin

ring of which the effect of variation in curvature across the cross-section is neglected, the radial

displacement and the extensional stress are determined from the principle of virtual work at the

steady state where the ring is rotating with a constant angular velocity. And also we formulate

systematically the governing equations concerned to the in-plane vibrations and the out-of-plane
vibrations at the disturbed state by using the principle of virtual work which is expressed with the
disturbed displacements about the steady state. The formulated governing equations are classified by

four models along the cases of considering or neglecting all or partly the secondary effects of flexural

shear, rotary inertia, circumferential extension, and twist inertia. The natural vibrations of thin rings

are analyzed, and its results are compared and discussed.
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