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Effect of weldability in shielding gases on the GTAW process of austenitic stainless steel
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ABSTRACT The paper deals with the effect of hydrogen or helium in argon as a shielding
gas on GTA welding of austenitic stainless steel. The studies were carried out in GTA (Gas
Tungsten Arc) welding with a non-consumable electrode in case with different volume additions
of hydrogen or helium to the argon shielding gas, i.e 5%H, 10%H,, 30%He and 67%He.

The penetration, welding voltage, microstructure and mechanical property were examined. The
deepest penetration was obtained from the sample which was welded under shielding gas of
10%H,.

The studies showed that hydrogen or helium addition to argon changes the static characteristic
of the welding arc. The hydrogen or helium addition to argon increases arc power and the
quantity of the material melted. The weld metal penetration depth and its width increased with
increasing hydrogen or helium content. Additionally, welding voltage increased with increasing
hydrogen or helium content.
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Shielding | Penetration Cross section
gases depth | width
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Ar+5%H, |2.23mm |5.33mm |
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Ar+67%He|1.75mm |5.52mm

Fig. 2 Comparison of the depth and width of
penetration with different shielding gases in
100A
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Fig. 3 Variation of Welding voltage with
different shielding gases in 100A, 150A and
200A
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