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Effect of Deflection Magnetic Field Intensity on Heat Transfer and Flow of Arc
and Molten Pool in Arc Deposition
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ABSTRACT: The work aims to study the effect law and mechanism of deflection magnetic field intensity on the heat transfer
and flow of the arc and the molten pool in the arc deposition under the action of the deflection magnetic field. Based on the flow
dynamics equations (Maxwell's equations, momentum conservation equations, continuity equations and energy conservation
equations), a numerical model of TIG arc-molten pool coupling under the action of a deflection magnetic field was established.
The effects of different intensities of the deflection magnetic field on the heat and mass transfer of the arc and the molten pool
were compared and analyzed. The external deflection magnetic field caused the arc to shift. The arc plasma had a tendency to
shift to one side and rotate. The overall morphology of the molten pool shifted to the positive direction of x and the negative di-

rection of y. In addition to the outward flow of the center, the molten pool also had a tendency to shift to one side and rotate
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around the center. With the increase of the deflection magnetic field, the overall morphology offset of the arc and the molten

pool increased and the tendency to shift to one side and rotate around the center increased. The external deflection magnetic

field can make the arc shift, and the intensity of the deflection magnetic field increases, and the offset between the arc and the

overall morphology of the molten pool increases.

KEY WORDS: arc deposition; numerical simulation; deflection magnetic field; heat transfer and flow; wire arc additive manu-

facturing
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Tab.1 Computational domain boundary conditions

Boundary name Velocity Pressure Temperate Electric potential Magnetic vector potential
BC, DE Formula (12) — oT/on=0 o0d/on=0 0A/0n=0
AB, EF, AL FJ — 101 325 Pa oT/on=0 0/on=0 o/on=0
s B AL A=0(AJ, FK)
CG, GH, HD — — Formula (15) Coupling Coupling
CD — — 1 000 —0-0®/0z=—1,/(nR,?) 04/0n=0
I Formula (15), (16) — Formula (13) Coupling Coupling
1K, JL — — Formula (14) o0d/on=0 A=0
KL — — Formula (14) 0 0A/0n=0
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Fig.7 Temperature distribution cloud diagram of arc and molten pool at xz section
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Fig.8 Temperature distribution cloud diagram of arc and molten pool at yz section
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