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Dynamic Analysis of Metal Transfer in Pulsed-GMAW

S. K. Choi*, C. D. Yoo** and S. G. Park***
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Abstract

The metal transfer phenomenon of the pulsed-GMAW is simulated by formulating the
electromagnetic force incorporated with the Volume of Fluid algorithm. The free surface profiles,
pressure and velocity distributions within the drop are computed numerically. Axial velocity and
acceleration generated during peak current period are found to have a significant effect on drop
detachment. Therefore, the accelerated inertia force becomes one of important factors affecting
metal transfer in the pulsed-GMAW. When the pulse current parameters are selected properly,
the molten drop is detached just after current pulse, and the operating range of the puising
frequency increases with higher peak current and duty cycle. Calculated operating ranges show
reasonably good agreements with the available experimental data.
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Table 1. Material properties

Mass density, p 7860 (kg/m°)

Kinematic viscosity, v 2.8x107 (m%/s)
Surface tension coefficient, ¥ 1.8(N/m)

Electrical conductivity, o 8. 54 10° (mho/m)
Permeability, u 4 x107 (H/m)
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Fig 3. Calculated free surface profiles with pulsed
current (I, = 400A, I, = 180A)
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Fig 5. Velocity distributions within molten drop (=400, 1,=180A, D,;=10%, f=20Hz)
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