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General Solution of the Overall Bending of Flexible
Circular Ring Shells With Moderately Slender Ratio
and Applications to the Bellows( | ) —Governing
Equation and General Solution

ZHU Wei_ping, HUANG Qian
(Shanghai Institute of Applied Mathem atics and Mechancis, Shanghai
University, Shanghai 200072, PR China)

Abstract: The overall bending of circular ring shells subjected to bending moments and lateral forces
is discussed. The derivation of the equations was based upon the theory of flexible shells generalized
by E. L. Axelrad and the assumption of the moderately slender ratio less than 1/ 3 (i. e. ratio between
curvature radius of the meridian and distance from the meridional curvature center to the axis of reve-
Iution). The present general solution is an analytical one convergent in the whole domain of the shell
and with the necessary integral constants for the boundary value problems. It can be used to calculate
the stresses and displacements of the related bellows. The whole work is aranged into four parts:
(I ) Governing equation and general solution; ( II) Calculation for Omega shaped bellows; (III) Cal
culation for C shaped bellows;, (IV) Calculaion for U_shaped bellows. This paper is the first part.

Key words: theory of flexible shell; circular ring shell; bellows; lateral bending load; moderately

slender ratio; general solution



