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Abstract

In the welding of aluminum, it is important to provide a stable gas shield to exclude not only oxygen,
but any sources of hydrogen, from the arc environment. Common sources of hydrogen are humidity in the
air around the arc, moisture in the shielding gas, and residual lubricants on the surface of the welding
consumable. Since molten aluminum can absorb seventy times more hydrogen than solid aluminum, as the
aluminum cools, it releases hydrogen that then becomes trapped in the form of hydrogen bubbles in the

solidifying metal
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Fig. 1 Laminar and turbulent flow
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Fig. 2 Flow requirements for argon and helium
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Fig. 5 Transfer of current across the arc plasma
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Table 1 Selected shielding gases and ionization

potentials
a Characteristi Tonization
as Araclersties Potential (ev)
Ar Totally inert 15.76
He Totally inert 24.59
09 Highly oxidizing 13.62
CO2 Oxidizing 13.77
N2 Generally inert 14.50
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Fig. 6 Spray metal transfer
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25 Ar/75 He Argon 75 Ar/25 He

Fig. 7 Effect of helium on weld penetration
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