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Fig.l Geometry of a shell of revolution
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NONLINEAR BENDING OF CORRUGATED DIAPHRAGM WITH LARGE
BOUNDARY CORRUGATION UNDER UNIFORM LOAD

Yuan Hong  Lin Renhuai®
[ Congtruction College, Gunngdong Undversity of Tedmology, Guangshou 510640, i)
'(hl.d_t'hdf: af Mathemationl and Mechanics, Jinan Undversity, Ghuengzhon 510632, (,‘.l‘.::':rlr:]

Abstract By using the simplified Reissner’s equation of axisymmetric shells of revolution, the nonlinear
bending of a cormgated diaphragm with a large boundary cormigation and a non-deformable rigid body at
the center under uniform load has been investigated. The nonlinear boundary value problem of the cormgated
diaphragm reduces to the nonlinear integral equations by applving the method of Green’s function. To solve the
integral equations, a so-called interpolated] parameter important to the prevention of divergenee is introduced
into the iterative format.  According to the theory of thin shdl, the total stress componmts of upper and
lower surface, which are important in engineing, are caleulated, after inner forees and displacanents are
acquired.  Both cases of cormgated diaphragm with a rigid clamped edge and a loosdy clamped edge are
studiedl. Calculation shows that both characteristic ourves of cormigated annular plate with a rigid camped
eclge and with a loosely camped edge are slightly different when load is small. The deflection associated with
a loosely clampedd edge is larger with increasing the load. Meridional total stress distributions of the upper
and lower srface are approxdmately asymmetric about the middle surface, but cirenmferential fotal stress

disgtributions of the upper and lower surface ave not approdmatdy sasymmetric.

Key words  corrugated diaphragm, large boundary corrugation, nonlinear bending, elastic characteristic,

annular plate
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