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 FOREWORD 
This document is the result of work resulting from Cooperative Agreement DE-NE0000288 between 
the U.S. Department of Energy (DOE) and ASME Standards Technology, LLC (ASME ST-LLC) for 
the Generation IV (Gen IV) Reactor Materials Project.  The objective of the project is to provide 
technical information necessary to update and expand appropriate ASME materials, construction and 
design codes for application in future Gen IV nuclear reactor systems that operate at elevated 
temperatures.  The scope of work is divided into specific areas that are tied to the Generation IV 
Reactors Integrated Materials Technology Program Plan.  This report is the result of work performed 
under Task 13 titled “Extend Allowable Stress Values for Alloy 800H.” 

ASME ST-LLC has introduced the results of the project into the ASME volunteer standards 
committees developing new code rules for Generation IV nuclear reactors.  The project deliverables 
are expected to become vital references for the committees and serve as important technical bases for 
new rules.  These new rules will be developed under ASME’s voluntary consensus process, which 
requires balance of interest, openness, consensus and due process.  Through the course of the project, 
ASME ST-LLC has involved key stakeholders from industry and government to help ensure that the 
technical direction of the research supports the anticipated codes and standards needs.  This directed 
approach and early stakeholder involvement is expected to result in consensus building that will 
ultimately expedite the standards development process as well as commercialization of the 
technology. 

ASME has been involved in nuclear codes and standards since 1956.  The Society created Section III 
of the Boiler and Pressure Vessel Code, which addresses nuclear reactor technology, in 1963.  ASME 
Standards promote safety, reliability and component interchangeability in mechanical systems. 

Established in 1880, the American Society of Mechanical Engineers (ASME) is a professional not-
for-profit organization with more than 127,000 members 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 for more 
information. 

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.  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. 

http://www.asme.org/
http://www.stllc.asme.org/
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ABSTRACT 
The tensile, creep and stress-rupture databases for alloy 800H (UNS N08810) were assembled and 
analyzed with the intent of extending the allowable stresses in ASME Section III, Subsection NH for 
service to 500,000 h at 1400°F (760°C) and below and recommending new allowable stresses for 
limited service times to temperatures as high as 1650°F (900°C).  Values for SY1 and SU were 
produced for the temperature range of 800 to 1650°F (425 to 900°C).  These include a revision of 
existing values to 1500°F (800°C).  Values for Sm were produced for the same temperature range. 
Values for the minimum stress-to-rupture, Sr, were produced for the temperature range of 800 to 
1650°F (425 to 900°C), including a revision of existing values to 1400°F (750°C).   

Development of values for St and Smt required the construction of tensile curves to 1% strain, the 
estimation of the stresses to produce 1% creep strains to 500,000 h and the estimation of the 
minimum stress to initiate tertiary creep for times to 500,000 h.  Because of the shortage of very long-
time data for all categories, extensive use was made of time-temperature parametric models based on 
Larson-Miller.  The observation of “non-classical” creep behavior in many of the creep curves for 
alloy 800H greatly reduced the confidence in the extrapolations needed to estimate stresses 
corresponding to the criteria on which the St and Smt values were based.  As a result, restrictions on 
the scope of the St values were recommended.  These restrictions limited values to less than 500,000 h 
for temperatures of 1550°F (or 850°C) and above.       
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 INTRODUCTION 1
This work was undertaken in support of the ASME/DOE Generation IV Reactor Materials Program 
[1].  Most of the advanced nuclear reactor concepts being considered in the Generation IV effort will 
require that the structural materials operate at temperatures where time-dependent allowable stresses 
control.  In the United States, the design and construction rules for the Class 1 nuclear components 
operating in the time-dependent temperature regime are provided in ASME Section III, Subsection 
NH (III-NH).  Currently, only five materials are permitted in this construction code and one of the 
materials, namely alloy 800H (UNS N08810), is limited to service temperatures of 1400°F (760°C).  
To meet the design goals for some reactor concepts that require the use of alloy 800H, it has become 
desirable to extend the coverage for alloy 800H to higher temperatures and longer times [2].  Among 
the several tables and figures that need extension in III-NH are the following.   

(1) the yield strength, SY1, provided in Table I-14.5,  

(2) the ultimate strength, SU, provided in Table NH-3225-1, 

(3) the minimum-stress-to-rupture, Sr, provided in Table I-14.6C, 

(4) the limiting time-independent strength, Sm, as represented by the lowest of the time-
independent strength quantities defined in Section II, Part D, 

(5) the allowable limit of general primary membrane stress intensity, Smt, provided in Table I-
14.3C, 

(6) the maximum allowable value of the general primary stress intensity, So, provided in Table I-
14.2, and 

(7) the limiting temperature and time-dependent stress intensity, St, provided in Table I-14.4C. 

Other data are needed that are identified in a recent review of the requirements of III-NH [3].  
However, the activity reported here is restricted to the estimation of the stress intensity values listed 
above.  The goal is to extend time to 500,000 h, if possible, and extend temperature to 1650°F 
(900°C), if possible. 

   




