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Microstructures and Mechanical Properties of Thin Sheet 5SB70 Aluminum Alloy Welded Joints
by TIG Welding

TIAN Zhijie, SUN Yuming, DU Han, MI Haiming, HAO Shuangxi
(Captial Aerospace Machinery Co., Ltd., Beijing 100076, China)

[ABSTRACT] 5B70 aluminum alloy plates with a thickness of 1.5 mm were welded using tungsten inert gas (TIG)
welding with 5B71 filler wire. The mechanical properties and microstructures of the welded joints were investigated. The
results show that under appropriate welding parameters, joints with excellent mechanical properties could be achieved. The
tensile strength reached 342—350 MPa, the joint strength coefficient was 0.82—0.84, and the elongation at fracture was
9.5%—13%. The weld hardness ranged from 87HV to 93HV, with the minimum hardness located near the fusion line. The
hardness profile exhibited a double V-shape. The fracture surface displayed a 45° shear morphology, characterized by a
mixed mode of dimples and cleavage facets, with strengthening phase particles observed within some dimples. The fusion
line of the joint was distinct, and the microstructures differed across the weld zone, fusion line, heat-affected zone, and base
metal. The weld zone consisted of refined equiaxed grains with nonuniform sizes.
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Table 1 Chemical composition of SB70 Al alloy and SB71 filler wire

(mass fraction) %
#E | Mg | Mn | Sc Zr Cu Zn Al
5B70 | 6.17 | 0.39 | 0.23 0.13 <0.05 | <0.05 | AxiE

5B71 | 5.8~6.8| 0.3 |0.3~0.40.05~0.15 | <0.05 | <0.05 | A&
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Fig.1 Welding fixture and assembly setup of the test specimen
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Table 2 TIG hand welding parameters of 1.5 mm Al alloy

H/A | B EA/mm | R E/ (L/min) | 3/ (mm/s)
55~65 3.0 6~8 2~3
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Fig.2 Appearance morphology of welded joint and non-destructive

testing radiograph
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Fig.3 Failed tensile samples and fracture position
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Fig.4 Mechanical properties of the welded joints
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Fig.5 Cross-section of the welded joint and hardness measurement
positions
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Fig.6 Hardness values distribution of the welded joint
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Fig.7 SEM morphology of the fracture surface of the welded joint
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Fig.8 Microstructure of the weld
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Table 3 Results of EDS test (mass fraction) %
./ J !/ | |
(0] | Mg | Al | Sc | Mn | Cu
0.46 | 5.58 | 93.11 | 0.39 | 0.21 | 0.25
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