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Table 1 Chemical composition of 5083 aluminum alloy base metal and ER5356 aluminum alloy welding wire

L %
A
Mg Si Fe Cu Mn Cr Zn Ti
5083 fi A 4 Ht 4.0~4.9 <0.4 <0.4 0.1 0.40~1.00 0.05~0.25 <0.25 <0.15
ER5356 #8542z 4.5~5.5 0.25 0.4 0.1 0.05~0.20 0.05~0.20 0.10 <0.10
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Fig.1 Diagram of laser-MIG hybrid welding test
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Fig.2 Different swing modes of laser beam (a, ¢, e) and corresponding scanning paths (b, d, f): (a—b) straight swing;

(¢—d) circular swing and (e—f) square swing
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Table 2 Process parameters of laser-MIG hybrid welding
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3% 3.0 B )E 0 0
4% 3.0 I e 0 0
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6% 3.5 [715i2 0 0
7% 4.0 257 0 0
8* 3.0 [ ¥ 0 1
9% 3.0 [F B 1 0
107 3.0 B 1 1
S
3
F 180 d
(b) TR

B3 Al S sk s LA R~

Fig.3 Geometric dimension of tensile sample (a) and bending sample (b)
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Fig.4 Macromorphology of surface (a,c,e,g) and section (b,d, f,h) of backing weld seam under 3.0 kW laser power and different

(@ 4T RE

laser beam swing mode processes: (a—b) 1* process; (c—d) 2% process; (e—f) 37 process and (g—h) 4% process
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Fig.5 Macromorphology of surface (a,c,e) and section (b,d,f) of backing weld seam under different laser powers and circular swing

mode of laser beam: (a—Db) 5% process; (¢—d) 6 process and (e—f) 7 process
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Fig.6 Macromorphology of surface (a,c,e) and section (b, d,f) of backing weld seam under different combined gap and misalignment

(3.0 kW laser power, circular swing mode of laser beam): (a—b) 8 process; (¢—d) 9% process and (e—f) 10% process
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Laser-MIG Hybrid Backing Welding Process Optimization of One-Side Welding
with Back Formation for 5083 Aluminum Alloy

BI Xuesong'?, HOU Yanxi', SHANG Peng', DU Jiang'
(1. Tangshan Kaiyuan Welding Automation Technology Institute Co., Ltd., Tangshan 063000, China;
2. Innovation Center of Hebei Province for Welding Automation Equipment System Technology, Tangshan 063000, China)

Abstract: The backing welding of 5083 aluminum alloy plate was carried out by hybrid welding laser and melt
inert-gas arc (MIG) welding to simulate the one-sided welding with back formation of aluminum alloy tank. The
influence of laser beam swing mode (no swing, straight swing, circular swing, square swing), laser power (2.5 —
4.0 kW), combined gap (0,1 mm) . and misalignment (0,1 mm) on weld seam formation quality was studied, and the
mechanical properties of welded joint under the optimal process were analyzed. The results show that at 3.0 kW laser
power, when the laser beam did not swing, the back of the weld seam was discontinuous and accompanied by pits;
when the laser beam swing mode was the straight mode, there were a lot of pores in the weld seam. In the circular
laser beam swing mode, no continuous full penetration weld seam was formed on the back of the weld seam at the laser
power of 2.5 kW, and the weld seam appeared serious collapse at the laser power of 4.0 kW. The laser power of 3.0—
3.5 kW and the circular or square laser beam swing mode could realize the free forming of the back side of one-side
welding, and the weld seam was well formed, showing a strong adaptability under different combined gaps and
misalignments. Under the optimized process of 3.0 kW laser power and circular laser beam swing mode, the tensile
strength of the welded joint could reach 90% that of the base metal, and there were no cracks and other opening
defects in the joint after positive bending and back bending, which met the requirements of engineering application.

Key words: 5083 aluminium alloy for tank; laser-MIG hybrid welding; one-side welding with back formation;

process optimization
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