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Abstract

The formation of stable back beads in the first layer weld during one side multilayer welding is important to
achieve high quality welded metal joints. The authors thus employed the switch back welding method for
welding V groove joints, with 4mm root gap, without using backing plates. In this method, the power source,
wire feed motor, and robot manipulators are the computer based cooperative control. In this robotic welding
system, there are 4 personal computers. In order to achieve the good quality of the welding, it is important to
trace the welding line. The personal computer for controlling of the robot is synchronized with other computers,
i.e., the computer controls other units. The suitability of the welding conditions for each root gap was verified by

observation of the arc, molten pool and external appearance of back beads.
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Fig. 1 System configuration.
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(@) Arc discharge to left root edge during
high speed motion.

(b) Arc discharge to right root edge during
high speed motion.
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(c) Arc discharge to weld pool during
slow speed motion.

Fig.3 Typical weld pool images.
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Fig.4 Block diagram of the feed forward control.
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Table 1 Welding conditions.

Welding Fast speed torch motion Slow speed torch motion
Gap | Stroke speed | Traveling | Average Wire Traveling | Average | Wire feed
[mm] | [mm] | [mm/s] speed current feed speed current [mm/s]
[mm/s] [A] [mm/s] [mm/s] [A]

2 8 1.67 10 137 68 2.67 126 57

3 8 1.48 10 123 60 211 119 53

4 9 1.36 11.25 123 60 1.8 119 53
4.5 9 1.28 11.25 123 60 1.67 119 53

2.0mm

Welding direction ———»

Fig.5 Bead appearance.
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