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Mechanical properties of repairing welding joints of
6005A-T6 aluminum alloy prepared by FSW and MIG processes
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Abstract: For the repairing welding demands of friction stir welding defects of 6005A-T6 aluminum alloy, the repairing
welding processes of friction stir welding (FSW) and metal inert-gas welding (MIG) were investigated. The mechanical
properties of the repairing welding joints prepared by FSW and MIG processes were analyzed. The results show that both
the repairing welding methods can eliminate the FSW defects and the strength of the repairing welding joints can reach
above 88% of the strength of defect-free FSW joints. The tensile strength and the yield strength of the FSW repairing
welding joints are 216.72 and 145.5 MPa, which are slightly higher than those of MIG repairing welding joints (206.2
and 134.07 MPa), respectively. The lowest microhardnesses of both the FSW and MIG repairing welding joints appear in
the heat-affected zone, and the highest microhardnesses appear in the base metal zone.
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1 6005A ER5356 (
FSW %)
[5-10] Table 1 Chemical compositions of 6005A aluminum alloy
FSW and ER5356 welding wires (mass fraction, %)
Material Mg Mn Cr Ti Si
6005A 0.4-0.6 0.1 <0.01 0.01 0.6-0.9
(=1l Ly M (4 ER5356 4.5-5.5 0.05-0.20 0.05-0.20 0.06-0.20 =<0.15
FSW FSW FSW Material Zn Fe Cu Al
FSW 6005A =010 =035 =010 Bal
3 FSW ER5356 =0.10 =040 =0.10  Bal
[15] [16] [17]
MIG MIG MIG 2 6005A-T6
Table 2 Mechanical property of 6005A-T6 aluminum alloy
Material Yield Tensile Bl /%
ateria ongation/%
FSW MIG strength/MPa  strength /MPa s
FSW FSW MIG 6005A-T6 208.84 275.11 11.63
MIG
FSW FSW MIG
4.6 mm
5.4 mm 43mm MIG
MIG/MAG-500
FSW FSW
6005A FSW
MIG
FSW
6005A-T6 FSW
FSW
FSW 1200 mm/min
2800 r/min 3° MIG
1 168 A 205V
60 mm/min 15~20 L/min
FSW MIG
BSEN755-2 EN 6005A-T6
4.3 mm 0.3 mm 5 mm
MTS810
1 MIG ER5356
15% NaOH DM2500M
1.2 mm 6005A-T6
HXD-1000TM/
1 6005A-T6 2
LCD
FSW1609K FSW FSW
12 mm 2
E 10 mm 21
=TY
1 2(a) FSW
g_ FSW (13 2
74 -
]
2(b) MIG
1 6005A-T6 “ o FSW

Fig. 1 Joint of 6005A-T6 aluminum alloy
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Fig. 2 Morphologies of joints after different repairing
welding processes: (a) FSW repairing welding; (b) MIG

repairing welding

4 MIG
Fig. 4 Microstructures of joints at different zones after MIG

repairing welding: (a) Weld zone; (b) Heat affected zone

2.2
GB/T 2651-2008 (ISO 4136:2001,
IDT) FSW FSW
MIG 5
FSW
220 MPa 151 MPa FSW
216.72 MPa
3 FSW 145.5 MPa FSW
Fig. 3 Microstructures of joints at different zones after FSW 98.5% 96.4% MIG 206.2
repairing  welding: (a) Weld nugget zone; (b) MPa 134.07 MPa

Thermal-mechanical affected zone; (c) Heat affected zone FSW 93.7% 88.8% FSW



592

2015 3

MIG FSW
MIG
3 FSW
Table 3 Tensile test data of joints after FSW repairing
welding
Sample Tensile Yield Fracture
No. strength/MPa strength/MPa position
1 208.68 139.80 HAZ
2 230.61 155.60 HAZ
3 212.46 143.02 TMAZ
4 222.40 148.40 HAZ
5 209.43 140.56 TMAZ
Average 216.72 145.50
4 MIG
Table 4 Tensile test data of joints after MIG repairing
welding
Sample Tensile Yield Fracture
No. strength/MPa strength/MPa position
1 190.40 123.73 weld zone
2 226.60 140.71 weld zone
3 225.30 141.00 weld zone
4 191.90 122.17 weld zone
5 196.60 142.73 weld zone
Average 206.20 134.07
FSW
450 13
MIG
45°
“ ” FSW MIG
5
MIG
FSW

MIG

5 FSW MIG

Fig. 5 Morphologies of fracture surface of tensile specimen

after different repairing welding processes: (a) FSW repairing

welding; (b) MIG repairing welding
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Fig. 6 Microhardness distributions of joints after repairing
welding processes: (a) FSW repairing welding; (b) MIG
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