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13:10—13:40 [ZEFHEE1] The variable polarity plasma arc pressure and its effect
on fluid flow of penetration weld pool

FERIEXE EIHEA Bin Xu

The consideration of environment—friendly and low energy consumption tends to control and
guide the progress of metal joint manufacturing processes. Variable polarity plasma arc (VPPA)
welding is an environment—friendly, high quality and efficiency joint method for aluminum alloys
due to its characteristics of such as little welding fume, and high energy density etc. However, the
plasma arc pressure evolution and penetration weld pool dynamics in VPPA welding are not
clearly understood, which limiting the popularization and application of this process. This work
aims to clarify the reason for the arc pressure difference between electrode negative (EN) and
electrode positive (EP) by experimental measurement and numerical simulation. The 3D fluid flow
of penetration weld pool was observed by tracing particles using X-ray transmission systems. The
results show that the difference of energy balance between EN and EP is the main reason for the
periodical evolution of arc pressure. The pressure difference of two polarities results in the slow
velocity of detouring flow in VPPA keyhole welding.
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