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The purpose of this study was to clarify the influence of welding conditions
on welding phenomena by experimentally observing the inside of cavities during submerged arc

welding and predicting these welding phenomena by numerical simulations. In the experimental
observation, molten metal droplet transfer during this welding at low welding currents was
successfully observed directly. Developed numerical model succeeded in simulating the unique molten
metal droplet transfer of submerged arc welding called the flux-wall guided transfer. Numerical
results suggested that the Lorentz force and cavity pressure acting on the molten metal are
important for this transfer to occur during the welding. Slag transport on a weld pool was also
modeled, and the dominant driving force for slag transport on the weld pool was clarified.
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