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Abstract

Structural degradations are often experienced on the components of nuclear power plants in reactor
pressure vessels (RPV) and steam generators (SG) when these components are exposed to high
temperature and high pressure for a long period of time. Such conditions result in the change of
microstructures and of mechanical properties of materials, which requires an evaluation of the
safeguards related to structural integrity. In a primary reactor cooling system (RCS), a dissimilar weld
zone exists between cast stainless steel (CF8M) in a pipe and low-alloy steel (SA508 cl.3) in a nozzle.
Thermal aging is observed in CF8M as the RCS is exposed for a long period of time under the
operating temperature between 290 and 330°C. Under the same conditions, it is well known that
degradation is not observed in low alloy steel. An investigation of the effect of thermal aging on the
various mechanical properties of the dissimilar weld zone is required. The purpose of the present
investigation is to find the effect of thermal aging on the dissimilar weld zone. The specimens are
prepared by an artificially accelerated aging technique maintained for various times at 4307,
respectively. Then, The various mechanical test for the dissimilar welds are performed.
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Fig. 1 Shape of dissimilar welding

Table 1 Chemical compositions of CF8M, SA508 cl.3, ER308L and ER309L

Element spec.
C Si Mn P S Mo | Ni Cr Cu \" Ti
ER309L 0019 | 0.38

Material
Cb+Ta| N Fe

225 | 0.017 1 0.001 | 0.11 | 13.67 | 23.50 | 0.14 | 0.07 | 0.008 | 0.008 | 0.060 | Rem

ER308L 0014 | 036 | 2.02 | 0022 | 0.015| 021 | 9.68 | 1970 | 0.42 | 0.07 | 0.008 | 0.010 | 0.015 | Rem

CF8M 0.057 | 1.28
SA508 cl.3 0.19 | 0.08

0.906 | 0.032 | 0.019 | 2.17 | 9.360 | 18.46 - - - - - Rem

1.35 | 0.006 | 0.002 | 0.51 | 0.082 | 0.17 - - - - - Rem

Table 2 Welding conditions for dissimilar materials(CF8M and SA508 cl.3)

Filler Process Current Arc Preheat Interpass Travel speed Heat input

metal (A) voltage(V) | temp.(C) temp.(C) (cm/min) (KJ/cm)
ER309L GTAW DC-210 13 123.9 126.7-164.4 13.65 20
ER308L SMAW DC-210 13 1239 126.1-162.2 13.65 20
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Table 3 Results after tensile tests for base metals(CF8M, SAS508 cl.3) and welded materials

Specimen type . Base metal Welded materials
CF8M SA508 cl.3 Virgin 3600hr degraded
Tensile strength (MPa) 604 640 597 646
Elongation (%) 714 9.6 45.0 57.1
Reduction of area (%) 66.9 64.9 58.9 63.4
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