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Metal Transfer Characteristics of Aluminium under Pulsed Current Metal Inert Gas Welding
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Abstract

In this study, metal transfer characteristics in pulsed current metal inert gas (MIG) welding of aluminum was
investigated. Based on the metal transfer characteristics from direct current electrode negative MIG welding, the one
drop per one pulse(ODOP) condition was predicted and compared with experimental data. The results indicated that
experimental pulse range for the ODOP condition is wider than that predicted from the DCEP MIG welding data. In
addition, more stable metal trnasfer behavior was obtained at the higher end of the ODOP condition.
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Fig. 2 Parameters of pulsed current waveform
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Table 1 Chemical composition of electrodes

lement) o Fe | Cu| Mn Mg Cr 7n Ti | Other| Al
Electrode
AA4043 | 45~56| 08 | 030| 005 | 005 - 010 02 | 02 | Rem
Aa5356 | 025 | 040 | 0.10 |0.05~0.20| 45~55|0.05~0.20| 0.10 |0.06~0.20| 02 | Rem.
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Table 2 PC GMAW conditions
Electrode LDC=10% (I.=110A)
AA4043 | Fol#/sec) | 22 | 27 | 32 | 37 | 42 | 50 | 60 | 70 | 100
AAS356 | ti(msec) | 45 | 3.7 | 3.1 | 27 |24 | 2 | 1.7 | 14| 1
Wire feed | AA4043 197in/min (5m/min)
rate AAbB356 248in/min (6.3m/min)
885 LDC=30% (I.=130A)
AA4043 Fp(#/sec) |30f 50 | 70 | 90 | 111 ] 131 | 151 | 169 | 200 | 250 | 294
AA5356 tp(msec) |10l 6 [ 43|33 |27]23]| 2 1815|121
Wire feed | AA4043 230in/min (5.84m/min)
rate AAB356 293in/min (7.44m/min)

REEREEEE H20% 5%, 20024 10/
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Fig. 3 Comparison of one drop per pulse region
between DCEP GMAW and PC GMAW
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Fig. 4 Drop sizes as a function of a pulse frequency
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Photo 1 Metal transfer characteristics for AA4043
electrode
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Fig. 5 A typical welding current profile measured
during pulsed current GMAW
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Fig. 6 Welding current-voltage curve for AA4043
electrode

Photo 2 Metal transfer characteristics for AA5356
electrode
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Fig. 7 Welding current-voltage curve for AA5356
electrode
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Photo 3 Comparison of weld bead between DCEP
MIG welding and PC MIG welding
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