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On Some Solutions to Plane Stress Problems in
Cylindrical Coordinates

by Isamu A. OKUMURA

Problems of flexure and stress of a thick plate are of interest in view of both
the theory of elasticity and the practice of engineering. It is well known that some
problems of plane stress such as of circular plates, circular ring plates or circular ring
sector plates with small thicknesses can be easily analyzed by using the Airy stress
function for the polar coordinates. However, plane stress problems in the case of
plates with large thicknesses are very complicated compared with those of plates with
small thicknesses, because there is a change in the values of the components of stress
and displacement, laterally along the plate.

This report presents some solutions to plane stress problems referring to a thick
plate with cylindrical coordinates. As examples, solutions for the state of plane stress,
generalized plane stress, and anti-symmetric plane stress to the middle plane of a plate
are obtained, and are applied to problems of a thick plate stretched by forces in its
plane and a thick plate bent to a state of plane stress or a state of generalized plane

stress.
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