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Surface Modification of Aluminium Alloy by MIG
Welding Process with Al-Cu Cladding Wire

Shoji Harada*, Tomoyuki Ueyama®, Daqing Zhou®,

Kazunao Kudo®*, Kazuhiro Nakata™™**

Hard surfacing on aluminium alloy has been investigated by MIG welding process using a newly developed Al-Cu

seamless type cladding wire (copper sheath with aluminium solid wire as inside core) of 1.6 mm in diameter. Two clad-

ding wires with the different copper contents were tested, One is 34 mass® Cu and the other is 52 mass? Cu.

The effect of shielding gases on hardening characteristic and blowhaole generation in weld metal has been in-

vestagated.

It was made clear that the Vickers hardness 160~280 Hv which is 2~3 times harder than base metal was obtained.

The micro blowholes which are not detected by radiographic test much occurred in weld metal. However, they

decreased with increasing mixture rate of He gas.

Key Words: MIG welding process, aluminium alloy, Al-Cu cladding wire, shiclding gas, hardness, micro blowhole,

base metal, weld metal, hard surfacing.
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Table 1 Chemical compositions of Al-Cu cladding
wires for the test.

| .
! | Al-Cu contents {mass )
|

MNeo. | Dia. (mm)
| Cu (CI020T) | Al (A5036)
1 1.6 34 66
2 | 1.6 | 52 48
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Cu 52X wire

al Cu 34%wire b

Fig. 1 Sections of two Al-Cu cladding wires.

Teble 2 Chemical compositions of alnminum base
metal.
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IrH:Pulse current of pulse condition H
Iri:Pulse current of pulse condition L
ted:Pulse duration of pulse condition H
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Tpx:Duration of conditien H
TpL:Duration of conditicen L
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£s :Switehing fregquency of pulse condition

Fig. 2 Low frequency pulsed current waveform and

its notation,

Table 3 Waveform conditions.

Pulse conditicn H
Pulse current, lpg - 400 A
Low frequency pulsed Pulse duration, tys © 2.0 ms
MIG welding process | Pulse condition L
ILP} Pulse current, Iz @ 360 A
Pulse duration, tp, ¢ 1.2 ms

Pulse current, Ip @ 360 A
Pulse duration, tp © 1.8 ms
frequency, £ 240 Hz

Conventional pulsed
MIG welding process
{CP)

Table 4 Welding conditions.

Welding current 200 A
Welding voltage 25~30 'V
Welding speed 40 cm ' min

2,5,10,20,50,50 Ha

1009% Ar, 50% Ar+50% He,
30% Ar+70% He, 100% He

F~4 mm

Frequency

Shielding gas
(25 [/ min)

Arc length
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'fl_ﬂ Cu 52% wire

Fig. 3 Bead appearance of two Al-Cu cladding wires
by conventional pulsed MIG welding process.
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Fig. 4 Transverse cross section of two Al-Cu clad-

ding wires by Low frequency pulsed MIG
welding process and conventional pulsed
WIG welding process,
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Fig. 5 Relation between shiclding gas and rate of
dilution.
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Fig. 6 Microstructural change of weld metal of two Al-Cu cladding wires by conventional pulsed MIG welding pro-
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Fig. 7 Effect of Cu content on hardness and microstructure.
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Fig. 8 Relation between shielding gas and rate of Cu
segregation area, Scu.
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Fig. 9 Hardness distribution in the transverse cross
section of the surfacing layer.
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Fig. 10 Relation between rate of dilution and Cu
content.

VRSB SR, 1, PTHE S H220TC, Co
HEFEE7ATLIEGEERLTCSZ Edbda
fo. LLEDERENGFROL S ELBENTES, T
fedath, Cu BS2%HE 7 4 v CI00%Ar & IR L1
Wik, Fig. 6 ILFT L5, Scu DREITROETH
— AT Lo, BiEEEOssaRE (R
atedmEEILBRD,

6 6 B & Vol 31 (1995 No. 10

004, 2530V, dlcedmin, CF, ArtHe

~ 400 T

=

= Hypo-eutectic | Byper-sutectic

2300 — '
tg' / /
B - 1

5200 /9 S0 ]
E"E o Cu 1% wire

E 100 F BY: 45083 4 Cu B2% wire 1

9 Dzta from Makata's work

(140~2004, 22-240, 8owfmin) |
10 i 30 40 50 B0

kverage of Cu contentlmassk)

]

Fig. 11 Relation between average of Cu content an-
daverage hardness.
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Fig. 12 Relation between rate of dilution and

average hardness.
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Fig. 13 Relation between shiclding gas and the
nurmber of blowhole.
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