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Development of Residual Stress Improvement Technology for Multi-Layer Welded Joint
of Austenitic Stainless Steel Using Rapid Cooling During Welding
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To reduce tensile residual stress in a welded region, we developed a new welding method that applies
a water-shower behind the welding torch. To verify the effects of the method, specimens welded with or
without water shower cooling were manufactured. Residual stresses of the specimens were experimentally
measured. It was found that tensile residual stresses were generated on the surface of the welds and those
were reduced in the case that the water-shower was applied. These measurement results agree well with the
FEM analyses. It can therefore be concluded that the water-shower cooling during welding is appropriate for
reducing tensile residual stress in austenitic stainless steel welding.
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Fig. 1 Schematic of the developed welding method

Table 1 Heat input and cooling conditions

1st~11th pass 12th pass
Heat input ) Heat input .
(kJ/cm) Cooling (kJfem) Cooling
Case A 12 Ambient 20 Ambient
Case B 12 Ambient 20 Shower
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Fig. 2 Contour line of temperature at the final pass
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Fig. 3 Contour line of longitudinal stress
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Fig. 4 Comparison between analytical and experimental data
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