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Magneto-Thermo-Hydrodynamic
Modeling of Arc Welding

The TIG pulsed process is simulated with coupling between the
arc column and the melting pool. This model can be used, for
example, to analyse the dynamic behavior of the melting pool.
Some modifications of fluid-fluid interface are developed and a
multi-scale approach is used.
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FIGURE 2. Temperature field in the arc column and metal

Gas-Metal Interface Modification Multi-Scale Approach

The ALE (Arbitrary Lagrangian-Eulerian) moving mesh

method is used to simulate the deformation of the melting E, /gx\
pool under the effect of arc pressure and filler metal. A Eg I Y
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of the moving interface in areas of high viscosity gradient. oAb ax B,/ 3p

With Fsy1id interfaces an added stiffness to control « solid interface »

FIGURE 4. Schematic representation of multi-scale resolution

| Gas-metal interface A multi-scale approach is adopted to optimize calculation times. A
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Perspectives

-  Experimental validation of the 2D axisymmetric model from the
entire characterized material parameters

- Progress of 3D model development

Unwanted « solid » interface movement . . . .
this leads to a change of the melted zone. - Integratlon Of partlcle tracmg and transport equation to

understand the formation of defects

IFIGURE 3. Application of stiffness to control the displacement of the gas-metal interface
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FIGURE 5. Numerical and experimental comparison of the wld in TIG spot
configuration

Excerpt from the Proceedings of the COMSOL Conference 2023 Munich





