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Influence of External Alternating Magnetic Field on MIG Welding Arc
and Jet Transition
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(1. School of Aeronautical Engineering, Jiangsu Aviation Technical College, Zhenjiang 212134, China; 2. College of

Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract : The high-speed photography system was used to collect the images of MIG welding arc and jet transition under

alternating intermittent magnetic field. Through force analysis, the changes of arc and jet transition under different magnetic

field directions were studied. The result shows that under the excitation frequency of 40 Hz and the excitation current range of

0-1.0 A, as the alternating magnetic field periodically changes from downward to upward in longitudinal direction, the arc

rotates clockwise and counterclockwise periodically around the wire axis, and it expands and contracts. The conductive fluid

at the end of the wire consists of a liquid cone, a liquid stream and a small spherical droplet. When the excitation current is 0

A, the liquid cone and the liquid stream sag along the axis of the welding wire without being deflected, and the droplet transits

smoothly into the molten pool along the end of the liquid stream. When the excitation current is 0.2, 0.6 A, the liquid stream is

short and thick, and it deviates from the axis of the welding wire with a small angle and rotates clockwise and counterclockwise.

When the excitation current reaches 0.8, 1.0 A, the liquid stream is slender, and the liquid stream shows an "S" shape, deviating

from the axis of the welding wire with a large angle and rotating periodically counterclockwise and clockwise.
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Fig.1 Schematic of AC pulse square wave signal
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Tab.1 Experimental parameters of jet transition
of magnetron MIG welding
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Fig.2 Schematic of magnetron MIG welding system
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under different excitation currents
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of circumferential current and applied magnetic field
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