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Development of Design Map for Belleville Springs with an
Energy Method Model
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Abstract

This article discusses the prediction of the deformation behavior and design criteria of an
isotropic Belleville spring under axial loading. Because the spring could undergo large deflection relative to
the spring thickness, the mathematical model of the Belleville spring is developed with the total minimum
potential energy principle in a conical coordinate system by considering geometrical nonlinearities of the
strain-displacement relations. The solutions of the response behavior of the Belleville spring under loading
are computed by the Ritz method. The design and failure mode maps are created and presented as a guideline
to select a suitable spring size when the maximum applied load and/or the required initial spring stiffness

is known.
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