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Analysis of Dynamic Characteristics of Molten Drop and Pulse Condition in Pulsed-GMAW

Sang Kyun Choi*, Se Ryeong Kang* and Sang Ryong Lee*
*School of Mechanical Engineering, Kyungpook University, Daegu 702-701, Korea

Abstract

Dynamic behavior of the molten drop during the peak period in the pulsed-GMAW is simulated in this work using
the VOF(volume of the fluid) algorithm. The dynamic characteristics of molten drop such as minimum radius, average
velocity and displacement of mass center were computed as well as the internal pressure and velocity. The minimum
and maximum peak durations for detaching a drop were calculated..

The result of Analysis reveals that peak current and volume of pendant drop are important factors which affecting
drop detachment. A simplified model of constant acceleration is proposed to describe the behavior of molten drop
during peak current, and its results agree with the experimental results.
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Fig. 1 Boundary conditions and initial shapes

RBGEREGE $20% $£4%%, 20024 8R

Drop detaching time (ms)

0.8 0.9 1.0 1.1 1.2 1.3 14 1.5 1.6
Initial equivalent diameter, D/

(a) Effect of initial volume

Drop detaching time (ms)

300 350 400 450 500 550
Peak current (A)

(b) Effect of peak current
Fig. 2 Calculated drop detaching time
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Fig. 4 Critical pulse duration for detaching a drop
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