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A study on the characteristics of vertical welding positions
using GA steel sheet in the CO; welding
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Abstract The instability of the arc in the CO2 arc welding affects the quality of the weld in
the automotive industry. This paper evaluates the effects of the arc stability in CO2 arc welding
with respect to vertical welding positions. In this experiment, galva-annealed steel sheets (GA)
were used as specimens, and these materials were welded by adopting new Cold Metal Transfer
(CMT) process. For each sample, fillet joint welding trials were carried out using the same
conditions. Each part of welding joints was welded with vertical-up, vertical-down position at
45°, 90° and 135° degrees. A high speed camera and a welding signal monitoring system were
used for monitoring fluid-flow phenomena in weld pools and frequency measurements,
respectively. Through this study, the welding position were found to be key factors mainly to
influence the arc stability in CO2 welding moreover and that the arc stability in the vertical-up
welding position was observed to be more stable than the vertical-down welding position below
90°
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Fig. 1 Configuration of experimental setup
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Table 1. Welding conditions for vertical welding

Welding Welding Wire feeding | Welding
currents (A)! voltages (V)| rate (m/min) |speed (mmy/s)

AAA &4 d 2dE 248 3 dEM=
BEEA

31 6| EdAD 8

A AR ¥z g HAdFa gle
45°, 90°, 135°9] Al 7kA] =1 F 90° AHA =
He A5 7P vEl@d vEE dE 7 U
45° A &3 7§%°ﬂ§- 90"
Uela] gxdapAel wa 2 H=
AT

1362 down

45° down  138%up

S0° up 80° down  45°up

Fig. 3 Bead shape of vertical welding positions,
respectively
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Fig. 2 Vertical welding positions
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Table. 3 Short circuit frequency of vertical
welding positions, respectively

Welding short-circuit | Instantaneous
- frequency | /normal short
position (hz/s) ~circuit & total
V_90° up 108.5 9/208 = 217
V 90° down 112.5 19/206 = 225
V_45° up 103 1/205 = 206
V _45° down 90 9/171 = 180
V_135° up 81 10/152 = 162
V_135° down 95 6/184 = 190
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