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Numerical Modelling of Weld Residual Stress of Single Bead on Plate Benchmark Problem
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The measurement and numerical modelling of weld residual stress in the nuclear industry is intensively studied in European
countries and a round project called NeT has been organized by European researchers. IHI has participated in this project by
conducting research into numerical modelling. In this study, the effect of the heat source model and constitutive equation on the

predicted residual stress for a single bead on plate was investigated by comparing the measurement results.
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Fig.1 Schematic illustration of weld sample ( unit : mm )
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Table 1 Welding parameters
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Fig.2 Finite element model ( unit : mm )
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Fig. 4 Comparison of isotropic and combined hardening model
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Fig.5 Comparison of predicted temperature at 8 mm from weld centre

700 - ks
o I SEER ALl

600 |- o JL5mm o EER AL2

so0 e w o DB A21
G | o 1 FEER A22
Z 400 b i — =22
. e — 4
2 300]
E 900

100

0 Il Il J
80 90 100

B (s)

%6 11.5 mm {18 O i FEFRAT 5 2 & FHAKE SR o Lok
Fig. 6 Comparison of predicted temperature at 11.5 mm from weld centre
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Fig.7 Predicted longitudinal residual stresses along weld centre line
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Fig. 8 Predicted transverse residual stresses along weld centre line
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Fig. 9 Predicted longitudinal residual stresses on mid-length through-
wall line
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Fig. 10 Predicted transverse residual stresses on mid-length through-
wall line
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