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Abstract: In this study, the weld residual stress distribution at a dissimilar-metal welded plate of low alloy
carbon steel and stainless steel, which are widely used in nuclear power plants, was characterized. A plate
mock-up with butt welding was fabricated using SA 508 low alloy steel and Type 304 stainless steel plates
and the residual stresses were measured by the X-ray diffraction method after electrolytic polishing of the
plate specimen. Finite element analysis was carried out in order to simulate the butt welding of dissimilar
metal plate, and the calculated weld residual stress distribution was compared with that obtained from the
measured data. The characteristics of the three-dimensional residual stress distribution in a butt weld of
dissimilar metal plates were investigated by comparing the measured and calculated residual stress data.
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Fig. 5 Residual stress distribution along the
center line normal to welding direction
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Fig. 6 Residual stress distribution along the
line parallel to welding direction in
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Table 1 Comparison of measured and FEM stress

. Measured Stress(MPa) | FEM Stress(MPa)
Distance

(mm) X(S11) Z(S33) X(S11) | Z(S33)
-118 -54.32 90.13 20.38 -7.66
-103 -54.99 -25.97 1.62 -36.91
-88 -11.63 72.88 -5.75 -71.07
-68 -62.46 64.69 1.04 -87.36
-53 25.17 135.38 19.61 -120.26
-38 52.49 86.41 25.02 | -136.00
-23 78.99 112.11 52.93 -17.55
23 103.75 91.84 56.19 -177.19
38 -92.91 56.13 37.41 -161.26
53 -73.59 23.55 26.59 | -138.66
68 -37.55 -14.72 13.67 | -105.49
88 -50.99 -22.04 -0.96 -17.67
103 -47.62 -27.93 -0.42 4.77
118 -51.90 -27.47 -0.14 15.21
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Fig. 15 FEM weld residual stress distribution along
the center line normal to welding direction
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