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Abstract: The theory of ring-shaped harmonic oscillators is an important part for the research on
resonant gyroscopes. However, as for the current classical theory, there are still many defects,
for example, the deflection governing equation cannot accurately handle bending problems. and so-
lutions of the bending angular frequency and precession coefficient cannot reflect the influence of
structure dimension parameters (e. g. height 2 and curvature radius ). In order to overcome the
above shortcomings, this paper establishes a new theory for ring-shaped resonators, including gen-
eralized constitutive relations, equilibrium equations and boundary conditions, based on the basic
assumptions and conditions, the linear displacement mode, the virtual work principle and the
Hamilton’s principle for ring-shaped structures. And then the analytical solution method is built
for static bending problems while the theoretical solution is proposed for dynamic problems. Final-
ly, as for typical static and dynamic problems, the new theory and the solutions are verified by

comparing the results with those from other theories. This paper indicates that the precession co-
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efficient is not constant, which will vary around 0.4 within a small range for different structural

dimensions.

Key words: Ring-shaped harmonic oscillator; Hamiltonian principle; Bending problem; Precession

coefficient; Second-order bending angular frequency
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Fig. 1 Schematic of resonant gyro structures
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Fig. 2 The ring-shaped structure and its coordinate system
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