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A Predicting Method of Welding Residual Stress Using Source of Residuzl Stress*
by Yukio Ueda**, You Chul Kim** and Min Gang Yuan***

In this paper, a predicting method of welding residual stress by using the source of residual stress
(inherent strain) is proposed. And the validity of the method is demonstrated by numerical experiments
with the aid of the finite element method.

Welding residual stress is produced as a result of thermal elasto-plastic behavior.
composed of the thermal strain andjor plastic strain, etc., which is called here inherent strain.

" Taking a butt welding joint as an example, the sources of residual stress are estimated in different
sizes manufactured on the same welding condition. It is found that the distributions of the source of
residual stress are almost the same if the sizes of the joint are larger than that of a specific one, which is

Their source is

named a standard size.
It is demonstrated that the residual stress produced in the joint of any different sizes can be predicted
accurately by elastic analysis using the inherent strain in a standard size of the joint, unless the sizes are

~ too small.
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Development of the Induction Heating Stress Improvement for a
Nozzle with a Thermal Sleeve*

by Shinji Sakata**, Kunio Enomoto**, Tasuku Shimizu** and Wataru Sagawa***

The Induction Heating Stress Improvement (IHSI) technique is regarded as one of the most effec-
tive remedies for intergranular stress corrosion cracking (IGSCC) cocuring in the heat affected zone (HAZ)
of susceptible stainless steel in some boiling water reactor piping systems. In this process, cooling water
must flow at a velocity high enough to keep the inside surface of the pipe relatively cool, creating a high
temperature gradient through the pipe wall. However, nuclear plant pipings, where forced flowing
during this process may be difficuit, have been welded. This paper presents computer simulation analyses
and experimental verifications of post-THSI residual stress distribution of the welded portion of a nozzle
with a thermal sleeve, where forced water cooling is difficult. From these analyses and experiments a
new THSI technique is developed. This technique consists of new heating method which has tempera-

ture grandient through both the pipe wall and longitudinal direction.
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