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ons, using the latter’s results to define reduced


 


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

   controlled short‑circuit (SC) welding, pulsed spray‑arc (impulse) 


wire feed waveform, travel speed, shielding‑gas flow, etc.). In addition, the model must be capable 
of representing the actual workpiece geometries, joint configurations, and seam‑preparation 

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must therefore resolve the key physical phenomena that differentiate these modes: rapid arc‑plasma 
     nt droplet detachment and metal‑vapor 
generation, and the resulting transient heat‑transfer and solidification behaviour.  
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framework offers a predictive, parameter‑driven virtual laboratory for the optimisation of 
real‑world welding processes. With the presented simulation framework, a wi  


illustrates the simulation results for industry‑relevant 


also of depicting process limits, such as a through‑weld shown in  
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