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ABSTRACT

Welding variables and conditions in gas metal arc welding (GMAW) effect on the weld quality and
productivity, extensive research efforts have been made to analyze the welding variables and conditions. In this
study dynamic behavior of GMAW system is investigated using the characteristic equations of the power supply,
wire and welding arc. Characteristic equation of wire is modified to include the effect of droplets attached at the

electrode tip.

The dynamic characteristics of arc length, current, voltage with respect to the step, ramp inputs of CTWD
was simulated, seam tracking procedure using arc sensor was simulated with variable V-Groove geometries and
weaving frequencies. From results of simulation, some predictions about dynamic characteristics of GMAW and
welding process are available. The proposed simulator and results appear to be utilized to determine the proper
welding conditions, to be improved by considering power supply dynamic characteristics.
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(b) VOF method

Fig. 1 Express of free surface in MAC and VOF methods
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Fig. 2 Modeling of power supply and arc characteristics
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(b) Calcuated arc length

Fig. 3 Free response in globular mode
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(a) Calculated current and arc voltage
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(b) Calculated arc length
Fig. 4 Free response in spray mode
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Fig. 5 Response to step input in spray mode
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(b) Calculated arc length
Fig. 6 Response to ramp input in spray mode
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