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Abstract: This study investigates the crack growth behavior due to primary water stress corrosion cracking (PWSCC)
in the dissimilar metal butt weld of a reactor piping using Alloy 82/182. First, detailed finite element stress analyses
were performed to predict the stress distribution of the dissimilar metal butt weld in which the hydrostatic and the
normal operating loads as well as the weld residual stresses were considered to evaluate the stress redistribution due to
mechanical loadings. Based on the stress distributions along the wall thickness of the dissimilar metal butt weld, the
crack growth behavior of the postulated axial and circumferential cracks were predicted, from which the crack growth
diagram due to PWSCC was proposed. The present results can be applied to predict the crack growth rate in the
dissimilar metal butt weld of reactor piping due to PWSCC.
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Table 1 List of materials employed in the present study

Part Material
Cladding TP316 stainless steel
DMW / Buttering Alloy 82/182
Nozzle SA508 Cl.2
TP316 (inlet nozzle
Safe-end Alloy 600 (safity—injection)nozzle)
SMW ER316L
Pipe TP316 stainless steel
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Fig. 1 Geometries of dissimilar metal butt welds
considered in the present study; (a) inlet nozzle
and (b) safety-injection nozzle (Unit: mm)
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Table 2 Hydrostatic test and normal operating conditions
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Hydrostatic test Normal op crating
conditions
Pressure (MPa) 21.42 15.51
Temperature (C) 21.11 286.11
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(b)
Fig. 2 Finite element meshes employed in the present
study; (a) inlet nozzle and (b) safety-injection
nozzle
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Fig. 3 Crack growth paths along the wall thickness in the
dissimilar metal butt weld
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Fig.4 Stress distributions at inner surface for inlet

nozzle; (a) hoop stress and (b) axial stress
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