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The Characteristics on Arc Pressure Distribution of TIG Welding with Shield Gas Mixing Ratio
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Abstract

Arc pressure is one of important factors in understanding physical arc phenomena. Especially it affects on the
penetration, size and shape of TIG welding. Some researches were reported on the effect of arc pressure in low and
middle current region. But there are not any research in high current region. The purpose of this study is to
investigate the arc pressure distribution with mixing ratio of shield gas such as Ar and He gases. A Cu block with
water cooling was specifically designed and used as an anode electrode in order to measure the arc pressure in high
current region. Then, the arc pressure distribution was measured with change in welding current and mixing ratio of
shield gases. The arc force was obtained by numerically integrating the measured results. As the results, it was shown
that the arc pressure was concentrated at the central part of the arc in middle and high current regions when a pure
Ar gas was used. In case of Ar + He mixing gas, the arc pressure was much lower than that of pure Ar gas. In
addition, it was widely distributed to radial direction.
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Fig. 1 Experimental set up for measuring the arc
pressure with a manometer
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Table 1 Welding condition for arc pressure measurerment

Na Shield gas | Current| Arc Vertex
e (%) (A) length | angle
Ar Ar100
He33 | Ar67+He33 100
He50 | Ar50+He50 200 5 mm 45°
He67 | Ar33+He67 | 500
He Hel00
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Fig. 5 Arc pressure distribution with the mixing
ratio of shield gases in 300A
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Fig. 7 A model for analyzing the arc pressure
distribution
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Table 2 Results of Sigmoidal regression analysis
on the arc pressure distribution

Shield gas
Current{A) parameter
Ar He

A 5246.79535 | 800.29444

Az 46.67999 ~18.13463
300 Xg 0.75964 1.77573

dx 0.32786 0.58655

R’ 0.99889 0.99636
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Table 3 Basic characteristics of Ar and He gas

Gas

Characteristics Ar He
Tonization

Potential (eV) 15.8 24.6
Thermal

conductivity 0.406x10™ 3.39¢10
(cal/cm®/cm/C/s)

Density

(relative to air) 1.38 0.137
Atomic weight 39.948 4.0026
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