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This study presents a comprehensive stability analysis of elastic rings subjected to
symmetric mode n loading. The nonlinear governing equation for the Euler elas-
tica ring is solved using the harmonic balance method, which facilitates simplified
yet accurate determination of stability ranges across various symmetry modes. The
resulting bifurcation diagrams demonstrate that the harmonic balance method ef-
fectively predicts post-buckling behavior with smooth transitions, outperforming
numerical Runge-Kutta solutions in capturing bifurcation structures. These find-
ings establish a robust theoretical framework for elastic ring stability analysis rel-
evant to diverse engineering applications.
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