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Abstract
Poopat, B. and Warinsiriruk, E.
Acoustic signal analysis for classification of transfer mode in GMAW by

noncontact sensing technique
Songklanakarin J. Sci. Technol., 2006, 28(4) : 829-840

The objective in this paper is to investigate acoustic signal emitted during metal transfer in gas metal
arc welding process (GMAW). Short circuit, globular transfer and spray transfer were classified by using
dynamic microphone. Mode of metal transfer can be clearly classified and explained by using acoustic signal
analysis in time domain. Acoustic RMS in time domain can also be used as an indicator to determine modes
of metal transfer. The results showed that short-circuit transfer, globular transfer and spray transfer signal
exhibited acoustic signal RMS of 79.74 x 107 volt, 133.31 x 10~ volt and 38.73 x 107 volt, respectively. In
frequency domain analysis, each mode of metal transfer exhibited a certain frequency response range with
certain frequencies along the frequency axis. It was found that peak frequency response range short-circuit
transfer, globular transfer and spray transfer were 2250 Hz, 5880 Hz and 240 Hz, respectively. The frequency
response curve can be clearly be used to classify modes of metal transfer. This non-contract sensing technique
was developed as a real time-monitoring technique for rapid control of welding processes.

Key words : metal transfer, GMAW, acoustic signal, noncontact sensing
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Figure 1. Experimental apparatus of acoustic detection for metal transfer classification
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Tablel. Welding conditions setup for three modes of metal transfer

Mode of Welding current  Arc volt  Contact tube-to- Gas-shielding

metal transfer (Amp) (Volt) work - distance: @ 17 liter per min
CTWD (mm)

Short-circuiting 150 21.5 15 85%Ar + 15%CO,

Globular 230 25.5 20 85%Ar + 15%CO,

Spray 290 32 20 85%Ar + 15%CO,

Figure 2. Weld bead resulting from each welding condition in Table 1 (A) Short-circuit
transfer (B) Globular transfer and (C) Spray transfer.
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Figure 3. Acoustic signals in time domain of short-circuit transfer condition.
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Table 2. Summary of relationship between acoustic signal analysis and modes of metal transfer

Mode of Welding current Arc volt Wire feed speed Transfer rate Acoustic RMS Frequency
metal transfer (Amp) (Volt) (mm/sec) (Droplet/sec) (mean: mVolt) peak (Hz)
Short-circuiting 157.97 21.82 140.10 25 133.31 2250
Globular 237.89 27.02 264.03 110 79.74 5580
Spray 290.45 31.86 339 265 38.73 240
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