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A Study on the Development of Arc Sensor for Flux Cored Arc
Welding Process and its Application for Seam Tracking
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Abstract

Among the variety of welding processes available, the flux cored arc welding is one of the most frequently
used process, because of its wide range of application and high productivity. The weld joint tracking is
indispensable to improve the flexibility of the arc welding robot application for the flux cored arc welding
(FCAW) process.

In this study, an arc sensor which utilizes the electrical signal obtained from the welding arc itself
was developed for weld joint tracking in FCAW. Because a model of the welding arc in flux cored arc
welding was required to develop the arc sensor, a mathematical model was proposed by analysing the
welding arc behaviour, and also an experimental model by using the factorial experiment and least square
method. For overcoming the fluctuation in the welding current signal during tracking the weld joint, it
was fitted to a curve which is inversely proportional to a trace of tip-to-workpiece distance by using the
quadratic curve-fitting method.
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Fig.1 Mathematical Modeling of the Relationship betweern
Welding current and Tip-to-Workpiece Distance
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Fig.2 Comparison of Welding Current in Flux Cored Arc
Welding with Varing Welding Condition
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Fig.3 Mathematical Analysis of the Relationship between
Welding Current and Tip-to-Workpiece Distance
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Table 1. Welding Condition for 2° Factorial Experiment

Table 2. Treatment Combination of 2* Factorial

Experiment
Experiment Treatment Mean Standard
Number Combination Current Deviation
[A] on-1
1 Vo Wy Lo 243.73 543
2 Vo Wo Ly 211.20 6.98
3 Vo Wi Ly 355.94 644
4 Vo Wi Ly 303.76 6.18
5 Vo Wo Lo 259.44 591
6 Vo Wo Ly 227.18 468
7 Vo W, Lo 356.41 922
8 Vo Wi Ly 303.36 461

Table 3. Calculated Coefficients of Experimental Model

Coefficient Calculated Value
K, —83.2243
K 64980
57.3225
—0.0278
—0.6995
Ks —0.5398
7 —0.0145

Fator 0 1
Welding Voltage V[V] 280 | 340
Wire Feed Speed Wlm/min] 51 89
Tip-to-Work Distance LLmm] 150 | 250
Welding Speed  : 4mm/s
Shielding Gas 1100% COz 17 1/min
Welding Wire . ER71T-1, DIA1.2mm
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Fig.4 Experimental Model in Flux Cored Arc Welding Pro-
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Table 4. Slope(Al/AL) of experimental Model in

GMAW & FCAW
Welding condition
welding volt | wire feed | CO,(1/min) GMAW | FCAW
220 30 17| 440 | 081
280 51 17 39 | 325
4.0 89 17 586 | 531
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