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A Study on the Metal Transfer and Spatter Generation in High Current CO; Welding
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Abstract

Tle metal transfer in CO, welding shows the transition of transfer mode from short-circuiting to repelled transfer
wity the increase of welding current. While the short-circuiting mode in CO, welding has been studied very
extensively relating with droplet formation and spatter generation, the repelled transfer has little been understood. In
this study, high current CO, welding has been performed with bead-on-plate welds along with the waveform analyzer
and high speed camera. The image of high speed camera was synchronized with its waveform so that the moment of
spater generation could be realized during drop detachment. As a results of this study, it was found that welding arc
chaages its location either once or three times and thus single or double pulse signals were developed in the voltage
waveform. Whenever the arc moved its location, new arc was developed in a explosive way and thus it caused spatter
gereration. Specially severe spattering took place when the waveform showed a double-peak pattern. As a consequence
of these results, new waveform control techniques could be suggested for suppressing the spatter generation in the
hig 1-current CO, welding.
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C Si Mn P S Ti

0.05 | 0.82 1.53 | 0.018 | 0.010 0.2
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Fig. 1 Experimental set-up for capturing high speed
image and waveform
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Fig. 2 Typical waveforms developed by repelled
transfer in CO2 welding
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Fig. 3 Two types of voltage waveform associated with drop detachment.
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Type of waveform Number of drops for 3sec
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Fig. 4 Typical shapes of pendant drop developed by
repelled transfer: (a) just before detachment,
and (b) near at the moment of drop detachment.

Fig. 5 High speed camera images showing the metal
transfer of Type A drop
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Fig. 6 High speed camera image showing the metal
transfer of Type B drop
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