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Development of a Simulation for the TIG Arc Welding Phenomena
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A numerical simulation of the welding phenomena was developed so that the penetration shape and heat input distribution
for a weld can be predicted. The grid method was applied for analysis of the TIG arc. The particle method, which is used in fluid
flow analysis, was applied for the molten pool analysis required to predict the bead shape and penetration shape. The particle
method was also used to model the melting and solidification of metals and convection due to the temperature gradient in the
molten pool. Additionally, in order to apply the heat source and force of the welding arc, a coupling model was developed and

verified. It was confirmed that this simulation can express the welding phenomena accurately.
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Fig. 4 Schematic of an algorithm for the analysis of fluid flow in a molten
pool using the MPS method
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Fig. 6 Schematic of the coupling calculation using the particle method
and the grid method
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