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Composite Pressure Vessel for Natural Gas Vehicle by Filament Winding

Byung-Sun Kim', Byung-Ha Kim  and Jin-Bong Kim™

ABSTRACT

Composite pressure vessels with HDPE (high density polyethlyne) liner with metal boss at each end were
developed by Filament Winding Process. The vessel is composed of a dome-shaped part at each end and a
cylinder-shaped part at the middle of the vessel. The environmental tests carried out for possible vessel
materials such as High Density Polyethlyn (HDPE), resins and reinforcing fibers up to a year showed no
significant damages. The boss was designed to minimize the gas leak which was verified by FEM analysis.
Most ideal fiber tension was obtained by experimental method and the fiber volume fraction, Vi obtained by
image analyzer were 554 % in cylinder and 55.6 % in dome parts, respectively. Winding pattern is
programmed to control the composite thickness in the dome areas such that the failure of the vessel may occur
in the cylinder. During the cure, the vessel was rotated and a constant internal pressure of 0.62 bar was
applied. From this, the vessel's burst pressure is improved by 28 %. The burst and fatigue tests for
under-wound and fully wound vessel showed satisfactory results.
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Fig. 2 Schematic drawing of CNG vessel.
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Fig. 5 Deformations after FEM analysis.
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Fig. 6 Von Mises stresses after FEM analysis.
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Table 2 Burst test results (*intemal pressure of .62 bar is applied during
the cure) (1 bar = 10 Mpa).

nd Stacking Sequences l?(g/r(s::ng’ ]?\1:25;
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Dome Helical 50% : ) Nozzle

[15)325. 65 925. 130
Hoop : [90]2s, Helical : [15]s,
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[15]325. 025, 65. 92.5. 130. 130
Hoop : [90]0, Helical : [15]s,
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[15]325. 925 65. 92.5. 130. 130
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Fig. 10 Winding seq for composite thickness improvement. Dome Helical 50% : 606.3 Nozzle/
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Fig. 12 Typical burst test result and strain readings during fatigue test.
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