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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
il t
< Si Fe | Cu Mn Mg Cr Zn Ti Other | Al
Electro
AA4043 | 45~56| 0.8 | 030| 0.05 0.05 i 0,10 0.20 02 | Rem
Aab356 0.25 0.40 | 0.10 |0.05~0.20| 4.5~5.,510.05~0.20| 0.10 |0.06—0.20| 0.2 | Rem.
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Table 2 PC GMAW conditions

Electrode LDC=10% (1.=110A)
AA4043 | Fol#/sec) | 22 | 27 | 32 | 37 | 42 | 50 | 60 | 70 | 100
AA5356 | t,(msec) | 4.5 | 8.7 [ 3.1 | 27 | 24| 2 [ L7 | 14 | 1
Wire feed | AA4043 197in/min (5m/min)
rate AA5356 248in/min (6.3m/min)
[ sue LDC=30% (1,=130A)
AA4043 Fn(#/sec) |30f 50 | 70 | 90 1 111 | 131 | 151 | 169 | 200 | 250 | 294
AAB3H6 to(msee) |10| 6 [43(33 |27 (23] 2 |18(15]|12( 1
Wire feed | AA4043 230in/min (5,84m/min) P
rate AA5356 293in/min (7.44m/min)

Fln et 204 HOER. 20024 10H
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Fig. 3 Comparison of one drop per pulse region
between DCEP GMAW and PC GMAW

ol sl &3 A7]7} Afd A7 2 Fug7}
Z7koll wely Hadhe AL 2 5 sdd 9714
LDC7} 10%Y 7ZA%ol= 849 H4 =7|7} DCEP
MIG welding®] 3 AfFgel 2Hsh= 32 & F
ok, 28y LDC7 30%9Y 79le DCEP MIG
welding 719 AFaH(200A)904 Lol g49] =
71Ec} PC MIG welding Z#el|A] dojzl £49] 2
717k FolAlE ZAE B 4 sk o #dge
AA4043 8389 7Sl 53 F=AA vehde
AL 2 5 9o g 2L 4L ML AFT A
I} 2L £HE Eoo] taper FA o] e Ze
2 g

32 8 #=7I 85 o|de S4of o|x|=

e

Photo 1€ AA4043 §H%o §3% o &3 o
B 54 D&% Hte AujekE olgale] BATF A
olt}, LDC7} 10%, 30%% # #& ODOP +3HiA
£ W2 Fu47) 48 A% £40) oBF F 1

706

Pulse frequency (#/sec)
(b) AAG356 electrode

Fig. 4 Drop sizes as a function of a pulse frequency

4 3% ol BES= 88 0] LE55HAY vt
He 2 B3 4= Ql), o)el H|gle] HA Fulgr)
ODOP 799] Htj B2 34 gdgoa= 839 2
717} 434 AR FARE 2Z o] o]F L sl oy
g 84 g = AL #FF 4 Iz DCEP
MIG weldingollA #Z=A &5 ol8) &4, = &
£33 22 83o] o] o AL BN
Z| esket. = W2 Fu7 ODOP 999] Al gkl
7V 9499 PC MIG welding %] DCEP MIG
weldingi.th g £ old) 54F Vel it
a2l g2 Fae ZAE 79 (Photo 1-(a), (c))ell
LDC7} & w #Edt= 88 3% 4%c] 4L &4
g AL BB 5 =Y ol HA AR fAHE
Alzto] F7ksle] 839 2717} F7kek%l7] wiolt),
Fig. 5& PC MIG welding 74 3" &%
Asre A4 A3 Jepa ot o9} o] &4 A
& kIS w, 83 o3 A FFAL
AR Addd &+ e €4 AFAYE FHo|g
(Fig. 6). ¥2% LDC Z3(10%)914 Q7ksle A2
F717F 22 Hz2 w2 7fole AF A A=rt o

Journal of KWS, Vol. 20, No. 5, October, 2002



dole] 9 AF vl §4

131

Photo 1 Metal transfer characteristics for AA4043
clectrode

(b) LDC=10%, F,=60/sec

(d) LDC=30%. F,=200/sec
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HO

v L) T b L) T
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Time (mili—seconds)
Fig. 5 A typical welding current profile measured
during pulsed current GMAW
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(a) LDC=10%, F =22/sec (unstable metal transfer)
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250
Current (A)
(b) LDC=10%, F =60/sec (stable metal transfer)
Fig. 6 Welding current-voltage curve for AA4043
electrode
Photo 2 Metal transfer characteristics for AA5356
electrode

(a) LDC=10%, F =22/sec

(b) LDC=10%, F,=60/sec

(d) LDC=30%, F,=111/sec
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Fig. 7 Welding current-voltage curve for AAR3H6
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Photo 3 Comparison of weld bead between DCEP
MIG welding and PC MIG welding

(b) PC MIG welding
(AA4043 electrode)

(a) DCEP GMAW
(AA4043 electrode)
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