Analysis of Filament Wound Pressure Tank

Considering Winding Angle Variation in Thickness Direction
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ABSTRACT

Filament wound pressure vessels have been studied for the efficient design tool to consider the
variation of fiber angles through-the thickness direction. Filament winding patterns were simulated
from semi-geodesic fiber path equation to calculate fiber path on arbitrary surface.

Finite element analyses were performed considering fiber angle variation in longitudinal and
thickness directions by ABAQUS. For the finite element modeling of the pressure tank, the 3-
dimensional layered solid element was utilized. From the stress results of pressure tanks, maximum
stress criterion in transverse direction was applied to modify material properties for failed region. In
the end of each load increment, resultant layer stresses were compared with a failure criterion and
properties were reduced to 1/10 for a failed layer. Results of progressive failure analysis were

compared with two experimental data.
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Fig 1. Cross-section of filament wound pressure tank
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Fig 2. Flow chart of algorithm for considering the
winding angle variation in thickness direction
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Fig 5. Comparison of fiber strains between analysis and
expriment of the ASTEB (p = 2000 psi)
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Fig 6. Comparison of fiber strains of the ASTEB
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