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Abstract: GMAW buried-arc welding has excellent welding efficiency. Under the current of 500 A, the larger arc force
makes the arc repel the liquid metal in the molten pool to form a buried arc cavity. With the wire feedrate of 50 m/min and
the welding speed of 60 cm/min, the welding wire stably penetrates into the cavity to form a buried arc, which significantly
improves the arc energy utilization rate and and completes the single-pass welding of 20 mm thick steel plate with a groove.
However, it is difficult to observe the arc and metal transfer behavior in buried arc cavity by experimental means. Therefore,
based on the theory of magnetohydrodynamics, a mathematical model of arc is established by using numerical simulation to
study the unique arc characteristics of GMAW buried-arc welding. The results show that: Compared with the bell jar shaped
arc of ordinary GMAW welding, the arc of high current GMAW buried-arc welding is more extended at the end of the weld-
ing wire , with arc climbing phenomenon;a large amount of metal vapor generated in the buried arc cavity changes the arc
atmosphere and thus changing the arc shape and significantly reducing the arc temperature; the external axial magnetic field
also has a great influence on the arc shape, and the arc above the base metal has a low temperature cavity.
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Fig.3 Temperature field of arc and electrode without external magnetic field
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