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FE Analysis of Composite Cylinder With Defect in Thin-Walled Aluminum Liner
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Abstract A finite element model of composite overwrapped pressure vessels (COPV) was established based on
the FE simulation software MSC. Marc. The variations of thickness and winding angle along the meridian in the domes
section were considered during modeling. The element thickness and the principal direction of every unit of the domes
were defined. Then, the influence of defects at different locations with different size on the distribution of displace-
ment, stress and strain as well as the burst pressure had been studied. The results demonstrate that the defects with
the length of 112 mm or less have little effect on the burst pressure in the domes. While at the middle and transition
section of the liner, the burst pressure decreases with the lowered range of 15% as the length of defect increases. The
stress concentration and maldistribution of displacement, stress and strain generate around the defects. The distribu-
tion of strain is consistent with that of the stress. And the isolines of three directions’ strain are bended around the de-

fect which affects the bursting pressure as well as the fatigue life.
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Tab.1 Mechanical properties of 6061-T6 alumina alloy

E/GPa I a,/MPa

p/kg-m™
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Tab 2 Mechanical properties of T700 carbon

fiber/epoxy composites

E/GPa E/GPa E/GPa v, v, v,
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Fig.1 Diagrammatic cross-section of composites
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Fig.2 Finite element model of composites vessel
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Fig.3 Diagrammatic location of imperfection
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Tab 3 Properties setting of imperfection

B L B 2 BRpE BUE TR /mm B K/ mm
1 ISRAESES P 28 28
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4 DL F Pk 28 112
5 AT P e ] B 43 28 28
6 A7 P e ) R 43 28 56
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8 AT P e ] 43 28 112
9 fLFad X 28 28
10 A7 T ik i X 28 56
11 P F i X 28 84
12 AL T X 28 112
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Fig.4 Influence of sizes of imperfection on burst pressure
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Fig.5 Ring displacement distribution of liner with imperfection

under burst pressure
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Fig. 6  Distribution of equivalent stress and three dimension stress of liner with imperfection under burst stresse
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Fig.7 Distribution of stress of liner with imperfection under burst pressure
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Fig. 8 Distribution of three dimension strain of liner with imperfection under burst pressure
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