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Material Damage Evaluation of Welded Structures Model under
Thermal Transient Load

S.Hasebe*, T.Onizawa®*
Abstract

In order to achieve a longer operating life of FBR plant, evaluation technology to
measure changes in the structural material due to damage mechanisms that cause
aging and to determine the remaining life, is necessary. This report describes the results
of verification tests to determine the femaining life of base materials and the micro
damage of weld metal, using welded vessel model that have been damaged by creep

fatigue in a thermal transient test. The results obtained are as follows.

(1) Remaining life confirmation test of base materials

No valid data was collected because the damaged ma’reriais, SUS304 and 316FR, did
not different to creep and fatigue strength. For evaluation of remaining life, small test
pieces need to be taken from the areas experiencing heavy thermal transient load. Also
test conditions with low stress and strain are needed, or the test temperature must be

raised to a range where the damage mode does not change.

(2) Micro damage confirmation test of welded metals

Thé amount of ferrite in the 308 type weld metal decreases as the total damage value
calculated by inelastic analysis increases. It was discovered that components of the
ferrite phase, a decrease in Cr density was the most prominent influence of creep
damage, and a decrease in Ni density was the most prominent influence of fatigue
damage. There is a correlation between mechanical and metallographic damage, and it
has been confirmed that the degree of creep fatigue damage can be understood by

measuring the cubic volume of the ferrite phase and changes in elemental alloys.

*  New Technology Development Group, Advanced Technology Division, OEC
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