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Modeling of droplet short-circuiting transfer and simulation of
three-dimensional transient behavior of molten pool
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Abstract; For CO, arc welding with short-circuiting transfer, the droplet transfer and dynamic behavior of molten
pool are complexity and have strong randomness. Considering the random factors, such as short-circuiting time
between droplet and molten pool, radius, temperature and central position of droplet at short-circuiting time, the
model of droplet short-circuiting transfer behavior is proposed and set up. The three-dimensional transient model of
molten pool is established for arc welding with short-circuiting transfer, after the asymmetric Gauss heat source
being adopted to characterize the asymmetry of arc heat flux density along welding direction, the additional source
term method being used to deal with many momentum sources, the VOF model being adopted to realize the tracking
of gas-liquid interface, and the liquid volume fraction method and enthalpy-porosity technique being used to
compute the latent heat of molten metal solidification and the momentum loss in the liquid-solid mush zone. Based
on the secondary development of FLUENT software, the dynamic behavior of molten pool is numerically simulated ;
the transient evolution of the temperature field and flow field in molten pool is acquainted. The simulation results of
probability density distribution of short-circuiting time interval and final weld formation agree with experimental data
well, the validation of the model of droplet short-circuiting transfer behavior and three-dimensional transient model
of molten pool being demonstrated.
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