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Abstract

The flux cored arc welding (FCAW) process is one of the most frequently employed and important
welding process due to high productivity and excellent workability. The process is performed either as an
automated process or as a semi-automatic process. In FCAW process, welding voltage has been considered
as a qualitative indication of arc length. But it is necessary to let welding operators know, maintain and
manage the arc length directly by estimating and displaying it. In this study, to develop arc length
estimation technique, we measured a welding circuit resistance(Rs) and then we calculated welding circuit
voltage drop(Vs). Also, we measured arc peak voltage(Vsp). By subtracting Vs from Vi, we can easily
calculate net arc voltage drop(Vac). Consequently, we suggested arc length estimating equation and basic
algorithm by regressive analyzing the relationship between net arc voltage drop(Vac) and real arc
length(Larc) measured by high speed camera. Therefore, arc length can be predicted by just monitoring
welding current and voltage.

Key Words : FCAW, Short circuit transfer, Arc length estimation, Welding circuit resistance(Rs), Voltage
drop by welding circuit(Vs), Arc peak voltage(Va), Net arc voltage drop(Var)
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Base metal

Mild steel 120*40*t6

Welding wire

Flux cored wire ®1.2mm

(AWS A5.20)
Joint type Bead on plate
Shield gas 100% CO2 (204 /min)

Welding current

250A (WFR = 12.4m/min)
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CTWD

15mm

Setting voltage
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(Fixed)

High speed
camera

Fig. 2 Schematic of experiment
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Fig. 3 Rsc Measurement at short circuit
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Fig. 4 Result of circuit resistance(Rs) measurement
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(b) Vap in the case of globular transfer mode

Fig. 5 Definition of arc peac voltage(Vap)
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Table 4 Bead appearances and typical frames with
set voltage
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Fig. 7 Arc length(L..) measurement by high speed
camera frame capture
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