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FOREWORD

The ASME BPV Project Team on Hydrogen Tanks, in conjunction with other ASME Codes and
Standards groups, is developing Code Cases and revisions to the Boiler & Pressure Vessel Code,
including such to address the design of composite pressure vessels. The project team had an interest
in further understanding the effect of cuts to the surface of composite tanks, and how the burst
pressure would be affected during the lifetime of the pressure vessel.

A test program was initiated to provide data on initial burst pressure, and burst pressure after pressure
cycling, of composite cylinders with cuts of different depths. These results were considered during
the development and approval of the ASME Code Cases and Code revisions.

Established in 1880, the American Society of Mechanical Engineers (ASME) is a professiona! nct-
for-profit organization with more than 127,000 members promoting the art, science anc’ proctic.. of
mechanical and multidisciplinary engineering and allied sciences. ASME develops code. and
standards that enhance public safety, and provides lifelong learning and techrical e..change
opportunities benefiting the engineering and technology community. Visit www.esme org for more
information.

The ASME Standards Technology, LLC (ASME ST-LLC) is a not-for-nroit _imited Liability
Company, with ASME as the sole member, formed in 2004 to carry ¢ it woark related to newly
commercialized technology. The ASME ST-LLC mission includes mesting ti.2 needs of industry and
government by providing new standards-related products and servicas, which advance the application
of emerging and newly commercialized science and technoleoyy and providing the research and
technology development needed to establish and maintain_tho tei hnical relevance of codes and
standards. Visit www.stllc.asme.org for more information.
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ABSTRACT

The effect of flaws with and without cyclic loading was investigated on a composite overwrapped
pressure vessel with a non-load sharing polymer liner. Flaws were machined in the structure to four
depths and then were cycled for 0, 10,000 and 20,000 cycles. Finally, the cylinders were
hydrostatically burst. These data were compared to a reference burst value of a cylinder without
flaws or cycles. The cylinder was 406 mm (16 in.) in diameter by 1020 mm (40 in.) long with a
service pressure rating of 24.8 MPa (3600 psi).

The lowest burst-to-operating pressure ratio was 2.13, which occurred with the flaws cut 40% into trne
structure and no cycles. Even with the deepest flaw and cycling, the resulting burst pressure 1.2argin
would allow safe operation of the pressure vessel over a period of time. The lack of sigrificant
additional strength loss with cycling gives a degree of confidence that even if flaws are 1.2t 1ound
immediately, the risk of a failure due to the flaw is low.
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