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The Study on Axisymmetric Deformation of Thin
Orthotropic Composite Pressure Vessel

Hyung-Won Kim* and Yong-Kyu Choi**

ABSTRACT

The analytic solution of radial displacements of thin cylindrical pressure vessel with carbon
fiber T700/Epoxy orthotropic composites was obtained using equilibrium equations of the
orthogonal curvilinear coordinate system. The governing equations with the simplified strain
versus displacement relation of 3-dimensional curvilinear coordinate system were derived from
the variational principle and the virtual work principle. Some theoretical analyses were presented
and compared with the results of hydraulic tests for the pressure vessels with some various
thicknesses. The results of the theoretical analysis and the hydraulic test were reasonably
matched.
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Fig. 1 Geometry and stress resultants of

doubly curved shell
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Fig. 2 Hydraulic test of the thin orthotropic
composite pressure vessel
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Fig. 3 The hydraulic test result of hoop

directional strain at the cylinder center
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Table 3. The hydraulic test result of radial
directional displacement at the cylinder center
of pressure vessel of 10mm thickness
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