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Abstract

In this study, a state of art review of existing residual stress analysis techniques and representative
solutions is presented in order to develope the residual stress analysis procedure for fitness-for-service
(FFS) assessment of welded structure. Critical issues associated with existing residual stress solutions
and their treatments in performing FFS are discussed. It should be recognized that detailed residual
stress evolution is an extremely complicated phenomenon that typically involves material-specific ther-
momechanical/metallurgical response, welding process physics, and structural interactions within a
component being welded. As a result, computational procedures can vary significantly from highly
complicated numerical techniques intended only to elucidate a small part of the process physics to
cost-effective procedures that are deemed adequate for capturing some of the important features in a
final residual stress distribution. Residual stress analysis procedure for FFS purposes belongs to the
latter category. With this in mind, both residual stress analysis techniques and their adequacy for FFS
are assessed based on both literature data and analyses performed in this investigation.
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Fig. 1 Residual Stress and Distortion Evolution in
Welded Joints
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