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FOREWORD

This report describes the results of investigation on Task 5 of DOE/ASME Materials Project based on
a contract between ASME Standards Technology, LLC (ASME ST-LLC) and Japan Atomic Energy
Agency (JAEA). Task 5 is to collect available creep-fatigue data and study existing creep-fatigue
evaluation procedures for Grade 91 steel and Hastelloy XR. Part I of this report is devoted to Grade
91 steel. Part II of this report is devoted to Hastelloy XR.

The American Society of Mechanical Engineers (ASME) is a not-for-profit professional organization
promoting the art, science and practice of mechanical and multidisciplinary engineering and allied
sciences. ASME develops codes and standards that enhance public safety, and provides lifelong
learning and technical exchange opportunities benefiting the engineering and technology community.

Visit www.asme.org.

The ASME Standards Technology, LLC (ASME ST-LLC) is a not-for-profit Limited Liability
Company, with ASME as the sole member, formed in 2004 to carry out work related to newly
commercialized technology, expanding upon the former role of ASME’s Codes and Standards
Technology Institute (CSTI). The ASME ST-LLC mission includes meeting the needs of industry
and government by providing new standards-related products and services, which advance the
application of emerging and newly commercialized science and technology and providing the
research and technology development needed to establish and maintain the technical relevance of
codes and standards. Visit www.stllc.asme.org for more information.
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EXECUTIVE SUMMARY

This report describes the results of investigation on Task 5 of DOE/ASME Materials Project based on
a contract between ASME Standards Technology, LLC (ASME ST-LLC) and Japan Atomic Energy
Agency (JAEA). Task 5 is to collect available creep-fatigue data and study existing creep-fatigue
evaluation procedures for Grade 91 steel and Hastelloy XR. Part I of this report is devoted to Grade
91 steel. Existing creep-fatigue data were collected (Appendix A) and analyzed from the viewpoints
of establishing a creep-fatigue procedure for VHTR design. A fair amount of creep-fatigue data has
been obtained and creep-fatigue phenomena have been clarified to develop design standards mainly
for fast breeder reactors. Following this, existing creep-fatigue procedures were studied and it was
clarified that the creep-fatigue evaluation procedure of the ASME-NH has a lot of conservatisms and
they were analyzed in detail from the viewpoints of the evaluation of creep damage of material.
Based on the above studies, suggestions to improve the ASME-NH procedure along with necessary
research and development items were presented. Part II of this report is devoted to Hastelloy XR.
Existing creep-fatigue data used for development of the high temperature structural design guideline
for High Temperature Gas-cooled Reactor (HTGR) were collected. Creep-fatigue evaluation
procedure in the design guideline and its application to design of the intermediate heat exchanger
(IHX) for High Temperature Engineering Test Reactor (HTTR) was described. Finally, some
necessary research and development items in relation to creep-fatigue evaluation for Gen IV and
VHTR reactors were presented.
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