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A Study of Rotating Arc Sensor Using Fuzzy Controller for CO, Arc Welding

Youngsoo Choi*, Hyunsung Park+

I l

l Abstract |

In automatic welding process using a robot, seam tracking is one of the important parts. Sensor for seam tracking is
divided broadly into two categories as non contact sensor and contact sensor. The arc sensor is one of the non contact
sensors, and it can be applied in weaving arc and rotating arc welding process. In such the arc sensors, rotating arc sensor
can be applied to high speed welding over tens of Hz. The decrease of self regulation by high rotating speed causes
to improve accuracy and response of sensor. In this study, fuzzy controller was used to track the seam for the CO, arc

welding which had unstable arc. It could be shown that the rotating arc sensor was better than the weaving arc sensor.
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(a) the developed rotating torch
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Fig. 1 Schematic diagram of high speed rotating sensor
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Fig. 2 Schematic diagram of welding seam tracking control
system
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Table 1 Welding conditions in experiment

Variables Conditions
Electrode 1.2mm®ER70S-6
Shielding gas(flow rate) 100% COx(20/min)
Wire feed rate 8m/min
Welding input voltage 33V
Welding input current 255A
Welding speed Tmm/sec
CTWD 20mm
Radius of rotating 3mm
Base metal(thickness) ‘ SS400(9mm)
Groove angle 90
Rotating frequency 20Hz
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Table 4 Performance comparison of rotating and weaving

arc sensor
Mean Max
Sensor type tracking error tracking error
Rotating arc sensor 0.2211 0.8458
Weaving arc sensor 0.7201 1.6968

Fig. 9 Weld bead performed without seam tracking

Fig. 10 Weld bead performed with seam tracking using
fuzzy controller
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Fig. 11 Comparison between weaving arc sensor and
rotating arc sensor using fuzzy controller
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