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laser-MIG hybrid welding

YAN Jun"? GAO Ming" %, ZENG Xiao-yan'*

(1. Wuhan National Laboratory for Optoelectronics, Huazhong University of Science and Technology,
Wuhan 430074, China
2. School of Optoelectronics Science and Engineering, Huazhong University of Science and Technology,

Wuhan 430074, China)

Abstract: The experiments of CO, laser-metal inter gas (MIG) arc hybrid welding for 2A12 aluminum alloy with the
thickness of 8 mm were carried out. The effects of arc voltage and welding speed on bead geometry parameters were
discussed, and the microstructure and mechanical properties of joint were studied. The results show that the welding
speed affects the bead penetration depth and bead penetration area. The bead width, bead reinforcement area and
liquid-solid toe angle decrease with decreasing arc voltage, while the penetration shape factor increases with decreasing
arc voltage. The microstructure of the joint is composed of a(Al) matrix and a(Al)+6+Mg,Si eutectic. The tensile strength
of the joint is 281 MPa, which is approximately 69% of base metal. The fracture surface morphology observation shows
that the joint exists as brittle-ductile mixture fracture, while the base metal exists as microvoid accumulation fracture.
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4] 1

-MIG Table 1 Chemical composition of welding wire and base

metal (mass fraction, %)

Composition Si Cu Mg Mn
(5] (6] Welding wire ~ 4.5-6.0 0.3 0.05 0.05
2519-T87  5A06
“MIG Base metal 0.5 3.8-49 12-1.8 03-09
-MIG Composition Fe Ti Zn Al
7-9
[7-9] Welding wire 0.8 0.2 0.1 Bal.
Base metal 0.5 0.15 0.1 Bal.
“MIG [10-12]
2
Table 2 Welding parameters and numbers of bead samples
2A12 -MIG Sample  Welding Welding . o
[13-14] No. voltage/V current/A Welding rate/(m-min ")
1 20 180 0.8
2 20 180 0.6
3 254 240 1.2
4 254 240 1.0
5 29 260 1.2
6 27 260 1.2
7 25 260 1.2
Rofin Sinar 5 kW CO, 8 22 260 1.2
Panasonic 350 A CO,
295 mm TEMO1 Ag
0.6 mm i
N\
MIG N : <N
60° 14 mm TR N B
2.5 mm P
1.2 mm 8 mm Ap
2A12 1
4.5kW MIG
Ar 15 L/min
He 7.5 L/min 2
1
Fig.1 Schematic diagram of bead geometry parameters
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Fig.2 Macrostructures of bead samples: (a) Sample 1; (b) Sample 2; (c) Sample 3; (d) Sample 4
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3
Fig.3 Macrostructures of bead samples: (a) Sample 5; (b) Sample 6; (¢) Sample 7; (d) Sample 8
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Fig.4 Influences of welding voltage on bead geometry

parameters 7(b)
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[1e]
27V
SEM-EDS
8 P, 55%Al1+26.2%Cu+
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Fig.6 XRD patterns of base metal (a) and bead (b)

9
Fig.9 Low magnification fractographs of samples: (a) Base

metal; (b) Bead

7
Fig.7 Microstructures of joint: (a) Transition zone; (b) Bead
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9(b) 2) a(Al) a(Al+0+Mg,Si
9(b)
3) 281 MPa 69%
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