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Numerical analysis of effect of oxygen content on transient welding
pool behavior of TIG welding
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Abstract: A 3-D transient mathematical model of the stationary TIG weld pool with Gaussian heat source
was developed and taking into account various heat dissipation in the weld pool, heat transfer in the weld-
ment, latent heat, and thermo-physical parameter change with temperature, The effect of different oxygen
contents on the temperature and velocity fields of weld pool was simulated by using software FLUENT and
its secondary development function of UDF, The result showed that the critical temperature would have a
decisive influence on the temperature and velocity fields in the pool if the temperature coefficient of the
surface tension was changed. This critical temperature would increase with the increase of oxygen content
and approach the weld pool center, the surface tension change with the change of the location of the critical
temperature, and consequently, the direction of the Marangoni convection change, thus the weld pool
would transform from a shallow and wide shape in the case of low oxygen content to a deep and narrow

shape in the case of high oxygen content.
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Fig. 1 Schematic diagram of welding process
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Tab. 1 Thermo-physical parameters of material and welding

parameters
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B o/ (kg e m™3) 7 200
wH% T/K 1723
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IR T./K 300
i G/ (kg » KD 753
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REEH R /K2 0.4
HEHER po/(H m™D 1. 26 X106
HWMA M H42 r/om 4.5
BEHE /A 180
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H S 0. 65
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Fig. 2 Variation curves of welding pool depth and width
with time for different oxygen content
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Fig. 3 Velocity field and temperature field in welding pool
with 50X 107° oxygen content






