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Finite Element Analysis and Autofrettage Design of
Filament Wound Pressure Vessel with Aluminum Liner
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Abstract: Carbon fiber wound pressure vessels have been extensively used in different areas, from aero-
space and aeronautics to civil applications. The carbon fiber wound pressure vessels with aluminum liners
are much more lighter than the metal counterparts. On account of the high pressure, safety is especially
important. DOT CFFC Standard has been adopted in many countries. Here the design and autofrettage of
carbon fiber wound pressure vessels with aluminum liners discussed were based on the finite element anal-
ysis.
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Fig.1 Finite element model of SCBA

pressure vessel(2 liters)
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Fig. 2 Von Mises stress in aluminum Fig.3 Von Mises stress in aluminum liner
liner without pressure under working pressure
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Fig. 4 Tensile stress in hoop winding fiber Fig. 5 Tensile stress in helical winding fiber
under working pressure under working pressure
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Fig.6 Von Mises stress in aluminum liner Fig.7 Tensile stress in hoop winding
under testing pressure fiber under burst pressure
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