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Mechanics Evaluations of Stress Corrosion Cracking for
Dissimilar Welds in Nuclear Piping System
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ABSTRACT Fracture mechanics evaluation of stress corrosion cracking (SCC) in the dissimilar
metal weld (DMW) for the nuclear piping system is performed; simulating the transition joint of the
ferritic nozzle to austenitic safe—end fabricated with the Inconel Alloy A82/182 buttering and welds.
Residual stresses in the DMW are computed by the finite element (FE) analyses Then, to
investigate the SCC in the weld root under the combined residual and system operation stresses,
the fracture mechanics parameters for a semi—elliptical surface crack are evaluated using the finite
element alternating method (FEAM). As a result, it is found that the effect of weld residual stresses
on the crack—driving forces is dominant, as high as three times or more than the operation stresses.
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Fig. 1 Physical model of dissimilar nozzle-to-safe end weld joint (top right), axisymmetric FE model
(bottom) and details of weld zone (top left) used for weld mechanics analyses

Table 1 Welding process parameters used for the dissimilar nozzle-to-safe end joint

Welding rod Welding speed
A Vol . "
Process Current (A) oltage (V) dismster () G, ve) Remark
GTAW 100-180 12-17 $2.4 90 Root weld only
SMAW 80-110 20-28 $3.2 120
A
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Fig. 2 Residual circumferential stresses produced
on the inner surface of the dissimilar
nozzle-to-safe end weld for two types of
weld sequence (dsw-me0lc & dsw-me01b)

Axial distance along the crack front, inch

Fig. 3 The mode I stress intensity factors (Kj)
determined using the FEAM for the

semi-elliptical

surface

crack (c/a=2)

located in the weld root inside the nozzle





