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Abstract

The response of the arc sensor using the welding current and/or welding voltage as its
outputs has been obtained by the analysis and/or experiments of the static characteristics of arc
sensor. But in order to improve the reliability of arc sensor, it is necessary to know its dynamic
characteristics. So in this paper, it is presented the dynamic model of arc sensor including the
power source, arc voltage, electrode burnoff rate, and wire feed rate. A numerical simulation of
the dynamic model of arc sensor was implemented, computing the welding current with input of
CTWD. The results of computer simulations and experiments of CO, arc welding showed that a
linear relationship between weaving center - weld line distance and current area difference was
established. Additionally, a real-time weld seam tracking system interfaced with industrial
welding robot was constructed, the result of the weld seam tracking experiment for weld line
with an initial offset error of 5° was good.
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Fig. 1 Relationship between weaving position and
welding current
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Fig. 2 Difference of current area and comparison of
curve fitting data with simulation data (Imm
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Tible 1. Welding condition

Weld line length 100 mm
Welding Voltage 2TV
Wire Feed Rate 7.6 m/min
CTWD (834 918 71¥) 20.0 mm
Welding Speed 4 mm/sec
Weaving Width 8 mm
Weaving Frequency 1 Hz
Groove Angle 9°
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olE F & A YN 71279 9 95
- 1/6. 751 (mm/Amp - sec) kol 443k £ 7} "t

k=-16.751 (18)

Tible 2. Experimental data according to offset

distance
offset distance | MCaM current | rogiced ghift
area difference
(mm) (Amp*sec) value (mm)
0.0 0. 8057 0.1193
0.5 2.9847 0. 4421
1.0 6. 7036 0. 9930
1.5 10. 4295 1. 5449
2.0 14. 6072 2. 1637
2.5 18.1733 2.6919
3.0 19. 5446 2. 8951
2 << offset distance vs current area diffsrence >>

g o

'g ¥y=6751"x+0339

B1s

:

10}
:
o
G A
() 05 1 15 2 25 3
right offset distance (mm})

Fig. 3 Experiment for calculation of coefficient &
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Fig. 4 Schematic diagram of on-line shift function
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Fig. 6 Experiment for calibration of current area
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Table 3. Results of tracking experiment according to
weighted factor in 5° welding line deviation
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Fig. 8 Experimental results of degree deviation with
weighted factor 0. 1
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