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Highlights 

 A new method of numerical thermal-metallurgical-mechanical analysis is 

proposed. 

 A new thermal-metallurgical strain behavior of welding process is proposed. 

 A simple volumetric strain balance was used to describe the strain history. 

 The phase transformed weldment is apparently not always expanded.  

 The stress concentration was affected due to the phase dependent strain and 

yield strength.  
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