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Analysis of Adaptability, Microstructure and Properties of MIG Welding
Process of 5083 Aluminum Alloy for Ship
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Abstract: In order to obtain aluminum alloy welded joints that meet the requirements of China Classification Society, this
paper selects ER5356 aluminum alloy welding wire for 5083 aluminum alloy MIG welding butt test. The welding gap and
misalignment adaptability of 6 mm thick welded joints were studied by means of microscopic metallographic observation
and mechanical property test. The gap and misalignment adaptation window area of 5083 aluminum alloy MIG welding to
base metal were obtained, and the mechanical properties and microstructure of welded joints were analyzed. The results
show that the tolerance of the butt gap of aluminum alloy MIG welding is strong, reaching 66.6 % of the thickness of the
base metal, and the tolerance of the butt error variable of the base metal can reach 50 % of the thickness of the base metal.
The microstructure of the weld zone is uniform and fine, mainly composed of a-Al phase and B-Al;Mg, phase, and the micro-
structure of the heat affected zone is coarser than that of the weld zone. The average tensile strength of the welded joint is
263.5 MPa, reaching 94.1 % of the base metal, and has good bending resistance. The hardness value of the fusion line of the
welded joint is the lowest, which is 70 HV, meet the requirement of China Classfication Society.
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Table 1 Mechanical properties of base metal
Ji-= BB /MPa Ji A 55 /M Pa A%
5083 280 156 23

xk2 BMRIELHEZNERS (RESH, %)
Table 2 Main chemical composition of base metal and welding wire
(wt. %)

#ME Mg Fe Si Zn Ti Mn  Cu Al
5083 457 021 0083 0.05 001 065 0029 Akt
ER5356 512 0.15 0.052 0.001 0.082 0.148 0011 At

TR 2 B B A& 1 F 4% 32 HFI Fronius
TPS-4000 CMT K411, i FH N B L 580 e , B ik
22 I AR | A PR i — e AR AR S 4
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Fig.1 Welding diagram
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Table 3 Welding parameters
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/A A% /(m+min™') /(m-min”') /(L-min™")
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Fig.2 Schematic diagram of welded joints
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Fig. 3 Sampling position of welded joints
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Fig. 4 Tensile specimen size of welded joints
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Fig. 5 Size of bend specimen of welded joint
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Fig. 6 Microhardness Diagram
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Fig. 7 Macro morphology of welded joint
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Fig. 8 X-ray inspection results of welds
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Fig.9 Macro morphology of welded joints under different assembly
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Fig. 10 Macro morphology of welded joint under different unfitness
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Fig. 11 Microstructure of weld joint
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Table 4 Tensile test results of welded joints
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Fig. 12 Bending sample
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Table 5 Bending test results of welded joints
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