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A Study on Rotating Arc Using Hollow Shaft Motor
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Abstract

High speed rotating arc process, forming a flat bead surface with shallow penetration depth, can be
applied to the automatic seam tracking, because the amplitude of current waveform increases at high
rotation speed.

Two high speed arc rotation mechanisms have been developed in Japan and Germany by rotating the
electrode nozzle using an external motor, which are used prevalently for narrow gap and conventional
seam welding. In this study, a new rotation mechanism was developed by using a hallow shaft motor
designed to be installed in the electrode nozzle. By rotating the welding arc, the amplitude of current
waveform increases remarkably since the self-regulation of arc is not fully performed. Experiments
show that the arc sensor with high-speed rotation arc has improved its responsiveness and sensitivity.
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Fig. 1 Schematic diagram of rotation mechanism
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Fig. 2 Schematic diagram of developed electrode
nozzle
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(b) Images taken by high-speed camera
Fig. 3 Arc shapes at various arc positions
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Table 1 Welding conditions for experiment

Electrode 1.2 9 solid wire
Shielding gas 20%CQO,-Ar, 20¢/min
Wire feed rate 135mm/s

Welding voltage 33v

Welding speed 6mm/s

CTWD 20mm

Radius of rotation 3mm
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Fig. 5 Current waveform for rotating arc welding
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Fig. 6 Relationship between the amplitude of
current waveform and rotation speed
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Fig. 7 Typical welding current in rotating arc
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Fig. 8 Welding current signal for various offset
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