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Abstract

The characteristics of arc pressure, current density and heat flux distribution are important factors in
understanding physical arc phenomena, which will have a marked effect on the penetration, size and shape
of a weld in TIG welding. The purpose of this study is to find out the effect of the heat flux on the
melting efficiency and penetration shape in TIG welding using the results of the previous investigators.
The conclusions obtained permit to draw a proper method which derived the heat flux distributions by arc
pressure distribution measurements, but previous researchers calculated heat flux and current distribution
with the heat intensity measurements by the calorimetry. Heat flux of Ar gas arc was concentrated at the
central part and distributed low from the arc axis to the radial direction, that of He mixing arc was lower
than that of Ar gas, and it was wide distributed to radial direction. That showed a similar characteristic
with the Nestor's by calorimetry calculated values. Throughout heat flux drawn in this study was discussed
melting efficiency and penetration shape on Ar gas and He mixing gas arc.
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density distribution
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Table 2 Measured arc voltage at 5mm arc length

for a 300A
Shield gas Ar He33 He67
Arc voltage(V) 1750 1850 21.0
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I : Welding current (A)

Jy @ the 1st current density in the arc (A/mr)
Jy : the 2nd current density in the arc (A/mr)
J, : the n-th current density in the arc (A/mr)
V, @ Arc voltage (V)

V] @ the 1st arc voltage in the arc (V)

V, t the 2nd arc voltage in the arc (V)

V., : the n-th arc voltage in the arc (V)
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H : Heat flux (W/mr)

J : Current density (A/mr)

V., : Arc voltage (V)
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Fig. 2 Arc pressure distribution with the mixing ratio of
shield gases
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Fig. 3 Current density distribution with the mixing ratio
of shield gases
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