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Development of integrity assessment methods for aged and on-site repair welds

(1) Metallurgical examination using optical microscopy and hardness test

T Kiriyama', T.Wakai",
K.Aoto"

Abstract

For the enhancement of the economic competitiveness of the fast breeder reactor
(FBR), it is investigated that total cost reduction by elongation of plant service period.
It is essential to establish the structural integrity assessment method of on-site repair
welds in the future FBR components.  This study examines an aged and a new on-site
welds and some aged welds using optical microscopy to clarify the influence of heat
input of the on-site welding process on the integrity of the aged materials. ~ Vicker’s
hardness tests are also performed for these welds. As a result, the following

conclusions are obtained :

i)  Carbides precipitate on grain boundaries both of the on-site weld and aged weld.
There are no significant difference between their shape and dimensions.  In the
heat affected zone (HAZ) of aged material in the on-site weld, the carbides are
fused due to welding heat input. It can be concluded that there is little harmful
effect of heat input of the on-site welding process on the integrity of the aged
materials as far as this study examines.

i) In the on-site weld, the hardness of HAZ is slightly larger than that of base metal
for the aged material side.  In contrast, the hardness distributes flatly in the aged
weld.

iii) Obvious increase of hardness due to long term service is observed both for the

on-site weld and the aged weld.

"Advanced Material Research Group, Advanced Technology Division, O-arai

Engineering Center
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