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Abstract In order to reveal the effect of external magnetic field of changing position on the shape, heat and
mass transfer of GTAW welding arc, a mathematical model of GTAW welding arc was established, and
changeable rule of arc temperature field, pressure of cross section XZ (i. e. y = 0 section) and
electromagnetic force vector of Z=7.5 mm section under the action of no external magnetic field, 30 degree
displacement magnetic field and 60 degree displacement magnetic field are compared and analyzed. Pathl (X
direction) are selected in the arc model, and the distribution laws of current density, arc temperature,
electromagnetic force, pressure, velocity and potential on this path are compared and analyzed in detail. The

results show that the arc temperature field, pressure in XZ section (i. e. y =0 section) and electromagnetic
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force in Z=7.5 mm section no longer show symmetrical distribution under the action of external magnetic

field. With the increase of the displacement angle on Pathl, the " peak" of the electromagnetic force

"

component in the X direction of the arc moves up and the "valley" moves down; the electromagnetic force
component in the Y direction of the arc changes from 0 to "bimodal distribution", and then to "unimodal
distribution" with "peak" moving upward; the velocity component of the arc X direction gradually changes
" single peak" distribution, and the " valley" moves

from a " similar cosine function" distribution to a

downward; the arc Y direction velocity component gradually changes from 0 to a similar sine function

distribution with "peak" moving down, the "valley" moving up.

Keywords external magnetic field of changing position;

numerical simulation
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