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Large deformation finite element analysis of planar carbon fiber
wound composite pressure vessel

GOU Lin-hu', ZHENG Xi-tao', CHENG Yong®
(1. School of Aeronautics, Northwestern Polytechnical University, Xian, 710072 China;
2. The 43rd Institute of the Fourth Academy of CASC, Xian 710025, China)

Abstract: Based on the structural and technical characteristics of the filament wound composite pressure vessel, two different
finite element models were established by means of software ANSYS. The model includes variation of thickness and wrapping angles
in dome. The strain distribution of the pressure vessel subjected to internal pressure was analyzed. Because the large displacement
is caused by the internal pressure, the large deformation effects should be taken into account. The nonlinear analysis indicates that
under internal pressure, fibers in the cylinder part of the vessel are in tension; partial region structure of the ellipsoid dome is bend-
ed and the fibers are in compression. The stress in the balanced planar wounded dome change more smoothly, and the structure is
expanded. The calculated results also show a good agreement with the experimental results, and the finite element mode! and analy-
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sis technique can simulate the actual loading condition of pressure vessel perfectly.

Key words:filament wound composite ; pressure vessel; geometric nonlinearity ; strain distribution
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Fig.1 Configuration of pressure vessel dome
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