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Influence of FBR plant service and repair welding on
microstructure and residual stress of austenitic stainless steel weld joint
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For the commercialization of fast breeder reactors (FBR), it is essential to enhance the economic
competitiveness by reduction of total cost by elongation of plant service period. In this point of view, it is
important to establish the assessment method of integrity of aged weld joint and repair welding for the
components of future long life FBR. In the present study, evolution of microstructure is evaluated for the
3045S-304SS weld joint which was used for 88,000h at 526-545°C in the French proto-type fast reactor Phenix
(as secondary pipes), and for the repair weld joint made from the 304SS of Phenix and new 316LSS plate. In
addition, residual stress of the joints were measured by means of RESA and RESA-II. As the results, the
microstructure and the residual stress of the joints had changed in the high temperature-long service
environment and by the repair welding, and those of the repair weld joint were correlated with its hardness.
Since some creep tests of aged and repaired welded joints are continued, the long term stability of
microstructure and mechanical properties need to be investigated in the future.

Keywords: 304SS 316LSS Austenitic Steel, Used for 88,000h at 526-545°C in Phenix, Aged Welded Joint,
Repaired Welded Joint, Microstructure, Residual stress, RESA, RESA-1I, Hardness
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Table 1 Chemical compositions of the steels (mass%).

C Si Mn P S Cr Ni Mo N
304SS 0.044 0.81 1.90 0.033 0.17 18.3 10.8 0.36 -
316LSS 0.027 0.39 1.63 0.029 0.001 17.58 12.14 2.54 0.065
Weld 0.04~
© <05 <2 0.01 0.01 15~17 75~9 15~2 -
metal 0.08
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Fig.2 Schematic of aged and repaired welded joints.
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Fig.4 SEM/EDX images of aged welded joint.
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