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ABSTRACT A mathematical model is established for simulating the TIG(Tungsten Inert
Gas) weld pool behavior in pulsed TIG welding. It was analyzed how the pulsed current affects
the fluid flow and heat transfer in a TIG weld pool and the pool geometry. The computed results
show that the volume of weld pool is sensitive to the action of pulsed current, the gradient of
the surface tension is the main driving force for the fluid flow in pulsed TIG weld pool, and
the fluid velocity field changes periodically with the pulsed current. The computer vision-based
experiment system is used to measure the varying process of the weld pool width in a pulsed
cycle. The predicted weld pool width is in agreement with the measured one.
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Fig.5 The fluid velocity and temperature distribution in weld pool

Ug, Uy, v, : fluid velocity components in z, y, z directions

{a),(b),(c) at the moment of I, changing to I
(d),(e),(f) at the moment of I, changing to Ip
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Fig.6 Comparison of predicted and measured weld pool width during a pulse cycle
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