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[Abstract]In order to obtain reliable analytical calculation methods for the steady—state lateral stiffness considering
the end constraints of variable diameter springs, the analytical calculation formulas of spring end restraint moment were
obtained by using Moore integral according to the mechanical model of variable diameter spring. Based on the restraint
moment of variable diameter spring, the analytical calculation formulas of steady—state lateral flexibility and stiffness of
variable diameter spring were derived. With a case study, the steady—state lateral stiffness of variable diameter spring was
analyzed and simulated, the calculated values are consistent with the simulated values, the relative deviations of flexibility
and stiffness are within 0.21%, which means that the analytical formulas are correct. Finally, based on the steady-state
lateral stiffness of variable diameter spring, the analytical calculation formula of transverse deflection of variable diameter
spring at any position under transverse load was established, the deviation between the calculated value and the simulation

value is within 0.21%, indicating that the analytical formula of the relative lateral deflection of the spring is correct.
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