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ABSTRACT

The arc, generated by Tungsten Inert Gas(TIG) welding, is stable and provides excellent quality of the weld.
Since automation is difficult, a lot of work is performed by hand. In addition, to obtain the uniform weld
quality is difficult when using a base metal having a nonuniform welding line, or when welding inside a pipe.
Generally, TIG welding power has the characteristic of constant-current. The welding voltage is changed in
proportion to the arc length. Hence, the automatic voltage control equipment should be applied at the TIG
welding system. The automatic voltage control equipment has been designed using LabVIEW software. It consists
of a manufactured voltage divider circuit, and jig for moving the torch. The voltage measurements and driving
of the motor were performed through the algorithm implementation in LabVIEW. Welding was conducted while
increasing the arc length. In this process, it was confirmed that the automatic voltage control equipment kept the
arc length constant.
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Fig. 4 Voltage down circuit and composition of

hardware module for automatic voltage control
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Table 1 Welding conditions for verification test

Case 1 Case 2

Welding current [A] 100

Welding speed [mpm] 0.3
Arc length [mm] 5 5-10
Moving average voltage [V] 12 12-18

Fig. 6 Motor control algorithm according to the
voltage measurement
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