


STP 1058 

Fatigue and Fracture Testing 
of Weldments 

McHenry / Potter, editors 

ASTM 
1916 Race Street 
Philadelphia, PA 19103 



Library of Congress Cataloging-in-Publication Data 

Fatigue and fracture testing of weldments / McHenry/Potter, editors. 
(STP; 1058) 
Papers from a symposium held 25 April 1988, Sparks, Nev.; 

sponsored by ASTM Committees E-9 on Fatigue and E-24 on 
Fracture Testing. 

"ASTM publications code number (PCN) 04-010580-30"--T.p. verso. 
Includes bibliographical references. 
ISBN 0-8031-1277-7 
1. Welded joints--Fatigue--Congresses. 2. Welded joints-- 

Testing--Congresses. 3. Welded joints--Cracking--  
Congresses. I. McHenry, Harry I. II. Potter, John M., 1943-. 
III. ASTM Committee E-9 on Fatigue. IV. ASTM Committee 
E-24 on Fracture Testing. V. Series: ASTM special technical 
publication; 1058. 
TA492.W4F37 1990 
671.5'20422--dc20 90-251 

CIP 

Copyright �9 by AMERICAN SOCIETY FOR TESTING AND MATERIALS 1990 

All rights reserved. No part of this publication may be reproduced, stored in a retrieval 
system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, 
recording, or otherwise, without the prior written permission of the publisher. 

NOTE 

The Society is not responsible, as a body, 
for the statements and opinions 

advanced in this publication. 

Peer Review Policy 

Each paper published in this volume was evaluated by three peer reviewers. The authors 
addressed all of the reviewers' comments to the satisfaction of both the technical editor(s) 
and the ASTM Committee on Publications. 

The quality of the papers in this publication reflects not only the obvious efforts of the 
authors and the technical editor(s), but also the work of these peer reviewers. The ASTM 
Committee on Publications acknowledges with appreciation their dedication and contribution 
of time and effort on behalf of ASTM. 

Printed in Baltimore, MD 
June 1990 



Foreword 

The symposium on Fatigue and Fracture Testing of Weldments was held on 25 April 1988 
in Sparks, Nevada. The event was sponsored by ASTM Committees E-9 on Fatigue and E- 
24 on Fracture Testing. The symposium chairmen were John M. Potter, U.S. Air Force, 
and Harry I. McHenry, National Institute of Standards and Technology, both of whom also 
served as editors of this publication. 
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Overview 

The symposium on Fatigue and Fracture Testing of Weldments was organized to define 
the state of the art in weldments and welded structures and to give direction to future 
standards activities associated with weldments. 

Weldments and welded joints are used in a great variety of critical structures, including 
buildings, machinery, power plants, automobiles, and airframes. Very often, weldments are 
chosen for joining massive structures, such as offshore oil drilling platforms or oil pipelines, 
which themselves can be subject to adverse weathering and loading conditions. The weldment 
and the welded joint together are a major component that is often blamed for causing a 
structure to be heavier than desired or for being the point at which far;gue or fracture 
problems initiate and propagate. The stud3; of fatigue and fracture at welded joints, then, 
is of significance in determining the durability and damage tolerance of the resultant struc- 
ture. 

This volume contains state-of-the-art information on the mechanical performance of weld- 
ments. Its usefulness is enhanced by the range of papers presented herein, since they run 
the gamut from basic research to very applied research. Details of interest within this volume 
include basic material studies associated with relating the metallurgy and heat treatment 
condition of the weld material to the growth behavior in a weld-affected area, often including 
the effects of corrosive media. Also addressed are the residual stress and structural load 
distributions within the weldment and their effects upon the flaw growth behavior. At the 
application end of the spectrum are papers concerning the flaw growth behavior within 
weldments where the sizes of the sub-scale test elements are measured in feet or metres. 
The broad range of the topics covered in this Special Technical Publication makes it an 
excellent resource for designers, analysts, students, and users of weldments and welded 
structures. 

This volume is also meant to serve as a means of setting the directions for future efforts 
in standards development associated with fatigue and fracture testing of weldments. The 
authors were charged with defining the "'holes" or deficiencies in standards associated with 
fatigue and fracture testing. As such, this volume will be of significance to the standards 
definition communities within ASTM's Committees E-9 on Fatigue and E-24 on Fracture 
Testing, as well as to other relevant industry standards development organizations. 

Weldments provide efficient means of ensuring structural integrity in many applications; 
this type of joining is often used where there is no other competitive, in terms of cost or 
mechanical strength, approach to getting the job accomplished. The subject of weldments 
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deserves significant attention in both the technical and the standards communities because 
of the importance of the structures that are welded and the consequences associated with 
their failure. 

John M. Potter 
Wright Research and Development Center, 

Wright-Patterson Air Force Base, OH 
45433-6523; symposium cochairman and 
editor. 

Harry I. McHenry 
National Institute of Standards and Tech- 

nology, Boulder, CO 80303-3328; sympos- 
ium cochairman and editor. 




