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FOREWORD

This document was developed under a research and development project which resulted from ASME
Pressure Technology Codes & Standards (PTCS) committee requests to identify, prioritize and
address technology gaps in current or new PTCS Codes, Standards and Guidelines. This project is
one of several included for ASME fiscal year 2008 sponsorship which are intended to establish and
maintain the technical relevance of ASME codes & standards products. The specific project related
to this document is project 07-08 (BPVC#7), entitled, “Development of Basic Time-Dependent
Allowable Stresses for Creep Regime in Section VIII Division 1.”

Established in 1880, the American Society of Mechanical Engineers (ASME) is a professiona! nc*-
for-profit organization with more than 127,000 members promoting the art, science and practicc ot
mechanical and multidisciplinary engineering and allied sciences. ASME develops. codes anu
standards that enhance public safety, and provides lifelong learning and technica'' ex:hznge
opportunities benefiting the engineering and technology community. Visit www.asme.org “or more
information.

The ASME Standards Technology, LLC (ASME ST-LLC) is a not-for-profi.. Lim: ed Liability
Company, with ASME as the sole member, formed in 2004 to carry out wark ielated to newly
commercialized technology. The ASME ST-LLC mission includes meeti¢ the needs of industry and
government by providing new standards-related products and services, whic. asvance the application
of emerging and newly commercialized science and technology. ai d providing the research and
technology development needed to establish and maintain the tec! nical relevance of codes and
standards. Visit www.stllc.asme.org for more information.
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ABSTRACT

This report provides recommendations for design rules for very short term loads for which creep
should not be a design consideration, termed Occasional Loads herein, and rules for loads for which
creep is a design consideration, termed Time Dependent Design Considering Creep.
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1 INTRODUCTION

The rules of Section VIII, Division 1 provide an allowable stress for design of pressure vessels that is
independent of load duration. In the time dependent regime where failure by creep rupture is a
consideration, the actual life of the vessel depends on a number of things, including the margins
provided in the allowable stresses, the margin between design pressure and operating pressure and the
margin between design temperature and operating temperature. While material properties for a time
duration of 100,000 hours are included as part of the basis in establishing the allowable stress, this is
not an anticipated nor a design life for the pressure vessel.

There are short term conditions for which design based on an allowable stress set based on lon term
creep properties is unrealistically conservative. An obvious example is earthquake loading, v hici is
of very short duration, for which creep rupture is not a relevant failure mode. Another oxauniple,
albeit more subjective, is loading due to extreme wind, the wind velocities typically “sed in design.
With respect to overload failure, the relevant material properties are yield and tensile p.operties, not
creep properties. Considering, for example, the ratio of yield strength to the allowzble stress for Type
304H stainless steel at 1200°F and 1400°F are 2.3 and 5.0 (yield strength.vaie> per Section III,
Subsection NH [5]), respectively, provides an indication of the conservatisr ot sing creep properties
for earthquake design.

In addition, there are processes that operate at various conditions. An e..2r.ple would be longer term
operation at a lower temperatures combined with short te:m regeneration conditions at higher
temperatures. If rules could explicitly consider load duration, nc short term condition could be
designed for a higher allowable stress than is provided in' the Code allowable stresses, which are
based on long term operation.

Finally, it may be desired by a user to explicitly <csigio for a specific life, rather than accept the
indeterminate life that results from the combinations of riargins mentioned above. Rules that provide
for consideration of time dependent allowable stresses can be used to explicitly design for a specific
life, e.g., 300,000 hours.

This report provides recommendations rar design rules for very short term loads for which creep
should not be a design consideration/ tezmed Occasional Loads herein, and rules for loads for which
creep is a design consideration, teriea Tine Dependent Design Considering Creep.
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