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Influence of the filament winding process variables on

the mechanical behavior of a composite pressure vessel
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4 Conclusion

Mechanical behavior of a filament winding vessel subject to internal pressure
was studied considering the manufacturing process variables. For several design
parameters such as winding angle and laminate sequence, Tsai — Wu failure
coefficient was calculate as the limit state function of the laminate. Numerical
evaluation, by means of the finite element method using ABAQUS program, has
indicated a significant influence of both the winding angle change and the
thickness variation along the dome. On the other hand, simulation reveals that
the stress component in the perpendicular direction to the fiber, S22, rules the
vessel failure response. Furthermore, the analysis indicates that the spherical
dome is the vessel critical zone, mainly around central zone where polar angle
takes values between 35° and 50°.
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