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Optimum Design of Laminated Cylindrical Pressure Vessels

By

Hisao Fukunaga

Abstract

This paper treats the optimum design of filament-wound cylindrical pressure vessels

under stiffness and strength constraints, Stiffness constraints are specified as strain con-

ditions both in the axial and circumferential directions. Tsai-Wu failure criterion is used

for determining a first-ply-failure strength. The stiffness and strength characteristics of

the laminate are discussed based upon the concept of lamination parameters. For small
values of allowable axial and circumferential strains, the strain (or stiffness) condition
is critical, while for large values of allowable strains the strength condition is critical.

The optimal laminate configurations are determined for the various kinds of strain and

strength constraints.
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