
STP-PT-033

DEGRADATION OF 
NOTCH TOUGHNESS 
BY A POST WELD 

HEAT TREATMENT (PWHT)





STP-PT-033 
 

DEGRADATION OF     
NOTCH TOUGHNESS         

BY A POST WELD          
HEAT TREATMENT (PWHT) 

 

 

 

 

 

 

 

 

 

Prepared by: 

 

C. E. Spaeder, W. D. Doty, and W. J. O'Donnell 

O'Donnell Consulting Engineers, Inc. 

 

 

 

 

 



Date of Issuance: June 30, 2011 

This report was prepared as an account of work sponsored by ASME Pressure Technologies Codes and 
Standards and the ASME Standards Technology, LLC (ASME ST-LLC). 

Neither ASME, ASME ST-LLC, the authors, nor others involved in the preparation or review of this report, 
nor any of their respective employees, members or persons acting on their behalf, makes any warranty, express 
or implied, or assumes any legal liability or responsibility for the accuracy, completeness or usefulness of any 
information, apparatus, product or process disclosed, or represents that its use would not infringe upon privately 
owned rights. 

Reference herein to any specific commercial product, process or service by trade name, trademark, 
manufacturer or otherwise does not necessarily constitute or imply its endorsement, recommendation or 
favoring by ASME ST-LLC or others involved in the preparation or review of this report, or any agency 
thereof.  The views and opinions of the authors, contributors and reviewers of the report expressed herein do not 
necessarily reflect those of ASME ST-LLC or others involved in the preparation or review of this report, or any 
agency thereof. 

ASME ST-LLC does not take any position with respect to the validity of any patent rights asserted in 
connection with any items mentioned in this document, and does not undertake to insure anyone utilizing a 
publication against liability for infringement of any applicable Letters Patent, nor assumes any such liability. 
Users of a publication are expressly advised that determination of the validity of any such patent rights, and the 
risk of infringement of such rights, is entirely their own responsibility. 

Participation by federal agency representative(s) or person(s) affiliated with industry is not to be interpreted 
as government or industry endorsement of this publication. 

ASME is the registered trademark of the American Society of Mechanical Engineers. 

 

 

 

 

 

 

 

 

No part of this document may be reproduced in any form, 
 in an electronic retrieval system or otherwise, 

 without the prior written permission of the publisher. 

ASME Standards Technology, LLC 
Three Park Avenue, New York, NY 10016-5990 

ISBN No. 978-0-7918-3380-3 

 

Copyright © 2011 by 
ASME Standards Technology, LLC 

All Rights Reserved 

 



Degradation of Notch Toughness by a Post Weld Heat Treatment (PWHT) STP-PT-033 

 iii 

TABLE OF CONTENTS 
Foreword ............................................................................................................................................... iv 

Abstract .................................................................................................................................................. v 

1 INTRODUCTION ........................................................................................................................... 1 

2 APPLICATION OF IMPROVEMENTS IN TECHNOLOGY ....................................................... 3 

3 BASICS OF NOTCH TOUGHNESS [8] ........................................................................................ 6 

4 STOUT WRC 302 [1] ...................................................................................................................... 8 

5 SPAEDER-DOTY WRC 407 [2] ..................................................................................................... 9 

6 TWI STUDIES [19] ....................................................................................................................... 10 

7 EPRI STUDIES [21] ...................................................................................................................... 11 

8 STUDIES ON STEELS USED IN THE CREEP RANGE ............................................................ 12 

9 KEY OBSERVATIONS ................................................................................................................ 13 

10 RECOMMENDATIONS FOR ASME CONSIDERATION ......................................................... 14 

References ............................................................................................................................................ 15 

Appendix A .......................................................................................................................................... 18 

Appendix B........................................................................................................................................... 21 

Acknowledgments ................................................................................................................................ 23 

LIST OF TABLES 
Table 1 - Proceedings - Forty-Third General Meeting ........................................................................... 4 

LIST OF FIGURES 
Figure 1 - Flaw Size-Fatigue Life Relations for Various Critical Crack Sizes ...................................... 6 



STP-PT-033  Degradation on Notch Toughness by a Post Weld Heat Treatment (PWHT) 

 iv 

 FOREWORD 
This report is a natural follow-up to three major studies sponsored by the ASME that address a 
number of Post Weld Heat Treatment (PWHT) issues.  It should be noted that early publications 
identified a PWHT as a highly desirable treatment for weldments.  As will become evident from the 
review that follows and the summary of key observations, this recommendation is suitable for some 
steels and unsuitable for others.  The purpose of the report is to provide information and 
recommendations for consideration by the ASME Code writing committees.  The observations made 
in the various documents reviewed, summarized as “Key Observations,” are the bases for the 
recommendations that are made for possible revisions in ASME Code rules for PWHT practices. 

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. 
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ABSTRACT 
This report is a review of the literature on post weld heat treatment of steels used in ASME Code 
construction.  Based on this review, recommendations are made for use by the ASME Code writing 
committees on issues that these committees should consider.  Examples of changes include the 
elimination of a mandatory PWHT for steels used in all lethal service and the use of fracture 
mechanics studies to justify departures from present ASME Code rules when a PWHT is not needed 
to address issues such as dimensional control and/or stress corrosion cracking. 


