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A Study on the Back Bead Control by Using Short
Circuit Frequency in GMA Welding of Sheet Metal

J. H. Ahn* and J. W. Kim™

Key Words : GMA Welding(7t2 5402 43), Back bead(°]®¥ =), Burn through(£2),
Short circuit metal transfer($¥2te]a}), Short circuit frequency(%8 F3k4), Root
gap(FE717), Welding speed control(§H &% #Alo])

Abstracts

In GMA welding of sheet metal, the short circuit metal transfer mode is preferred because of
its low heat input and capability of bridging the root gap. The molten electrode is transferred to
the workpiece during repetitive short circuit in the mode. The waveform of welding current or
voltage and the frequency of short circuiting are affected by a number of factors including - mag-
nitude of welding current and voltage, root gap, electrode extension, power supply characteristics,
and so on.

In this study experimental models were proposed, which are able to determine the relationship
between the root gap and short circuit frequency and the relationship between the root gap and
appropriate welding speed that produces the good quality of back bead without burn through. Using
the experimental models, the root gap can be obtained from measuring the short circuit frequency,
and then the appropriate welding speed to the root gap can be determined. Thus a back bead
control system was constructed by controlling the welding speed for maintaining the quality of back
bead. The developed system has shown the successful capability of back bead control.
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Workpiece (2mm thickness)
Electrode wire 1.2mm ¢
Shielding gas CO. gas
Welding current 90 A
Welding voltage 19V
Tip-to-workpiece distance 12 mm
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Root gap Omm, 0.5mm, lmm
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Table 2. Arcing time and short circuit time at each
root gap

Root gap |Arcing time(msec) | Short circuit time
0 mm 7960 2040
0.5 mm 7987 2013
1 mm 8073 1927
g7t FAaTRE 4 5 Uk
Fig6e& FEZH0 @A3HSe 2 omn, 05mm, 1mm
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Table 3. Estimate of back bead at various welding co-
ndition

root gap
N\ 0 05 1
welding
speed(mn/s
3 burn through | burn through | burn through
4 too high | burn through | burn through
5 good too high | burn through
6 good good too high
7 too low good good
no full
8 penetration too low good
no full to low or no
9 penetration | full penetration low
no full no full
10 penetration penetration low
no full no full narrow welded
11 penetration penetration |area
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o} o] Fe Sjaix FEZLA ﬂ @ Foigote] #
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oA 644Hz, 1mm gapol A 57.8Hzol A
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ZE ¥4 E SHEEE 4¥E TIY FIY
th old 7z} RFEAC dist Ao &4 &xe
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sec, 1mm gapol A= 65~8mm/sec th.
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