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Abstract

Stainless steels are widely used in various severe conditions such as in corrosive environment and at
elevated or cryogenic temperature, and the expedited development of 2 welding technology compatible with
each steel grade and its application are practically important. Since weldability and welding performance
of the stainless steels are greatly affected by the solidification mode of the welds, controlling and predicting
the solidification and subsequent solid-state transformation in the welds would play an important role to
attain an appropriate welding technology. In case of welding a high performance stainless steel, the weld
metals should be generally higherly alloyed than the corresponding base metal to achieve a good welding
performance, which requires an extensive investigation into chemical compositions of the weld metals in
a wide range. Therefore, the application of a predicting system for the solidification and transformation of
the welds would be indispensable for promptly developing a suitable welding technology. This report
describes the development of a numerical model for solidification and transformation with regard to
multi-component alloys, and the prediction of the solidification and final microstructure of the weld metals
for austenitic stainless steel. Further, it presents some examples of the analysis and control of the solidifica-
tion and transformation at various stainless steel welds practically in use as well as the precipitation of
intermetallic compounds in as-solidified high-alloyed weld metals, by carrying out solidification experi-
ments as well as applying a computational thermodynamics.
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