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FOREWORD

The goal of this publication is to organize and compile high-temperature material property data for select
alloys, to be used in the ASME Boiler and Pressure Vessel Code. The authors acknowledge, with deep
appreciation, the activities of ASME staff and volunteers who have provided valuable technical input,
advice, and assistance with review of, commenting on, and editing of, this document.

Established in 1880, the ASME is a professional not-for-profit organization with more than 135,000
members and volunteers 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 https://www.asme.org/ for more information.

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 new and developing technology. ASME ST-LLC’s 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 http://asmestllc.org/ for more information.
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ABBREVIATIONS AND ACRONYMS

APl — American Petroleum Institute

ASME — American Society of Mechanical Engineers
ASTM — American Society for Testing and Materials
BPVC - Boiler and Pressure Vessel Code

DBA - Design-By-Analysis

ECCC - European Collaborative Creep Committee
EPRI - Electric Power Research Institute

ISO  — International Standards Organization

LM  — Larson-Miller

LMP - Larson-Miller Parameter

MPC — Materials Properties Council

NASA — National Aeronautics and Space Administration
NIMS - National Institute of Material Science (Japanese)
NRIM - National Research Institute (Japanese)

NSMH — Nuclear Systems Materials Handbook

N&T —Normalized and Tempered

PRG —Peer Review Group

Q&T — Quenched and Tempered

STP  — Standards Technology Publication

WRC — Welding Research Council
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1 INTRODUCTION

E’G | The Equity Engineering Group, Inc. was contracted by ASME Standards Technology, LLC (ASME
ST-LLC) to compile high-temperature material property data for select alloys, to be used in the ASME
Boiler and Pressure Vessel Code (BPVC). It is expected that the properties compiled in this project will be
used to support continued and expanded use of elevated temperature design-by-analysis (DBA), to support
initiatives such as advanced ultra-supercritical fossil power generation and Gen IV high-temperature
nuclear reactor, among other applications. The data collected as part of this project will be utilized in
Sections I, I1I, and VIII of the BPVC. During the course of this project, periodic milestones were shared
with ASME for distribution and review by the project’s Peer Review Group (PRG).

In 2012, ASME developed a materials properties database in support of the BPVC’s development and
maintenance. E°G was contracted to update and modify this material property database for various
materials. The goal of this project was to collect, interpret, qualify, analyze, and prepare elevated
temperature material properties for various materials relevant to the BPVC. This unified effort is intended
to ensure a baseline consistency between different parts of the BPVC and to leverage funds and resources
to the maximum extent through avoidance of duplicate efforts.





