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A Study on the Improvement of Bursting Pressure for
Filament Wound Composite Pressure Vessels

T.K. Hwang®, H.J. Jung®, S.K. Jung®, B. Jung®,
B.Y. Kang"* and J.S. Kim**

ABSTRACT

This paper is concerned with improving the busrst pressure of filament wound composite
pressure vessels for standard test and evaluation purposes. The design, analysis, fabrication
and test methodologies of composite vessels are included. The baseline design was performed
using the netting analysis for filament wound vessels together with the finite element method.
Based on the finite element failure analysis results of the baseline design, the composite vessels
were reinforced locally over the tangent line, in which stress concentration and bending moment
were induced due to the material and geometry disconinuity, by adding carbon fabric wafers.
The reinforcement effect was evaluated in terms of the burst pressure and the performance
factor. The local reinforcement improved the burst pressure of baseline vessels by about 1000 psi
and changed the failure mode from the tangent line to the aft boss blow-out.
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Fig.1. STEB configuration
Table 1. The Input data and thickness on Netting Theory for STEB(USA) and STEB(ADD)
AANE | AR | AR |FE Hol | E Aol gide)d 254 | F32% T He3d | HAEFA
(psi) ) (ksi) (1) (2) (mm) (mm) | & & & (mm)
STEB
(USA) 3800 18/90 531.2 0.8 0.75 0.457 0.20 60(%) 3.1
STEB
(ADD) 3800 18/90 814.0 0.8 0.8 0.45 0.20 60(%) 2.1
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SN | Stin | Stain ) Steain | gy Layup A 84170t} AshF Fig.29) 23 $]o] B-Stage
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(UsA) | 1-8 | 1.26 | 0.987 | 0.267 | [(+18)3/(90)sly SheA] 155C el A ok 3A1ZHECH © % Sefo] M (Au.
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Fig.8. Flow diagram of finitz element analysis
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