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In this study, a residual stress distribution in a dissimilar plate butt-welded joint was simulated
by a thermo-elastic finite element method. The base metal was the austenitic stainless steel
SUS316L. The other base metal was nickel super-alloy NCF600, and the weld metal was the
alloy 82 (YNiCr-3). The dimensions of the plate butt-welded joint were a width of 200 mm, a
length of 250 mm and a thickness of 25 mm. The welding joint was fabricated by TIG welding
with 22 passes. For comparison, the residual stress distribution for the similar butt-welded joint
of SUS316L was simulated as well as the dissimilar welded joint. According to the simulated
results, there was not the difference in the thermal field between the similar and the dissimilar
welded joints. The residual stress distribution in the similar welded joint became symmetrical to
the welding center after removal of the weld bead. For the dissimilar welded joint, the peak of
the residual stresses moved to the NCF600 side a little. The residual stress level of the dissimilar
welded joint was large compared with the similar welded joint. The residual stress of the
welding direction was larger than that of the transverse direction.
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Table 1 Conditions for TIG weld
Pass No. Current (A) Voltage (V) Welding speed (cm/min) Heat input (kJ/mm) Wire feed speed (g/s)
1 100 11 6 1.10 Non
2 150 11 6 1.65 0.08
3 150 11 6 1.65 0.10
422 200 11 9 147 0.14
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Fig. 1 Dimensions and cross section of dissimilar weld joint
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Fig. 2 Finite element meshes of dissimilar weld joint
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Fig. 3 Temperature dependency of material properties
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Fig. 4 Temperature analysis in welding process
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Fig.5 Change of temperature in welding process
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Fig. 10 Residual stresses distribution in removed surface

Fig. 11 Residual stresses distribution in shot-peened
surface of dissimilar weld joint measured by constant

penetration depth method
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