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Analysis of Dynamic Behavior in GMAW System
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Abstract

Dynamic behaviors of the GMAW system are simulated using the short-circuit transfer model and the
characteristic equations for the power supply, wire system and arc. The conventional wire equation,
which relates the rate change of the wire extension to the wire feed rate and melting rate, is modified
to include effects of the molten drop attached at the wire tip. The modified wire equation describes
behaviors of the GMAW system more precisely and provides information about the initial bridge volume
for short-circuit transfer. The proposed short-circuit model predicts the variation of parameters such as
the current, voltage, short-circuit frequency and time considering the effects of the surface tension and
electromagnetic force due to current. The calculated results are in broad agreements with the

experimental results under the argon shielding condition.
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Fig. 1 Schematic of GMAW system
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Table 1 Constants used for calculation

Mass density, p 7800 kgm™
Kinematic viscosity, v 2.8x10" m’s™
Surface tension coefficient, ¥ 1.2 Nm*
Permeability, po 4rx107 Hm™
0.2940 mmA™s™(GL)
Wire melting coefficient, a 0.2383 mmA™s(SP)
0 mmA”s'(SC)

4.61x10°A%"(GL)
4.60x10°A%™(SP)
6.27x10°A%"(3C)

Wire melting coefficient, b

Power supply resistance, R 5.0 mVA™

Power supply inductance, L 0.35 mH

Constant component of arc voltage, ki | 16.24 V

Electric resistance of arc column, k; | 0.02376 2

0.553 Vmm™,
6.395x 10*VA ' mm™

Electric field intensity in arc
column, ks, kq
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Fig. 3 Experimental current and voltage waveforms
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