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Finite element analyses and bursting pressure

prediction for COPV
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Abstract: A finite element model of composite overwrapped pressure vessels ( COPV) is es-
tablished by ANSYS finite element software. In the modeling process, the number of filament wind-
ing layers is treated as composite laminates with thickness and wrap angle variations of every unidi-
rectional layer in the domes section considered. Using this model, static deformation analyses are
conducted at several operating modes. Based on the maximum strain criteria, burst pressure of the
vessel is predicted. The analyses results are compared with the test ones. The method of COPV mod-

eling and analyzing are validated.
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Fig.1 FEM model of COPV
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Tab.1 Comparision of analyses and test results
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Fig.2 Strain measurement points
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Fig.3 Stress—strain relation of point 1 in meridian direction
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Fig.4 Stress—strain relation of point 1 in circle direction
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Fig.5 Stress—strain relation of point 2 in meridian direction
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Fig.6 Stress—strain relation of point 2 in circle direction
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Fig.7 Stress—strain relation of point 3 in meridian direction

(=]
—
=~ 3

010 20 30 40 50
Load/MPa

B8 H3AHMMESENREME

Fig.8 Stress—strain relation of point 3 in circle direction
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Fig.9 Maximum stress—load relation of circle winded

composite layer
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Fig.10 Strain distribution contour of circle direction fiber

layer under 66MPa loading pressure
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