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Abstract: 5052 aluminum alloy and H62 brass dissimilar metals were welded by TIG welding-brazing lap using
Zn-2%Al (mass fraction) flux-cored wire. Microstructure, interface layer structure and mechanical properties of the joint
were studied. The results show that favorable welding-brazing joints are obtained due to the excellent wettability of
molten Zn-2%Al on the surface of brass. The massive and strip AICu intermetallic compounds (IMCS) form in the
transition zone at the brass side, meanwhile, CugAl; and CuZn intermetallic compound layers form at the interface. The
interface layer thickness and tensile load of joint increase at first and then decrease with the increase of welding heat
input. The micro-hardnesses of weld center and the interface layer are higher than those of aluminum and brass base
metals. Tensile test results show that the joint fractures at interface layer of the brass side with cleavage fracture surface.
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Table 1 Chemical compositions and mechanical properties of 5052 Al alloy
Mass fraction/%
Material oy/MPa 0/%
Si Fe Cu Mg Zn Cr Al
5052 Al alloy 0.17 0.16 0.02 2.48 0.01 0.20 Bal. 230 1220
2 He62
Table 2 Chemical compositions and mechanical properties of H62 brass
Mass fraction/%
Material oy/MPa 0/%
Cu Fe Pb Sb Zn
H62 brass 60.5-63.5 =0.15 =0.08 =0.005 Bal. 315 15
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Fig. 1 Schematic diagram of Al/Brass TIG lap

welding—brazing
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Fig. 2 Surface appearances of joints obtained at different

welding currents: (a) 100 A; (b) 110 A; (c) 120 A; (d) 130 A
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3(a) Fig. 3 Cross-sectional OM morphology and microstructures
3(a) of joint obtained at welding current of 100 A: (a) Cross-section
Zn-2%Al morphology; (b) Microstructure of weld at Al side; (c)
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Fig. 5 SEM image of interface layer in joint obtained at
welding current of 100 A
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Table 3 EDS analysis of positions shown in Fig. 5

IMCs layer

Mole fraction/%
Position
Cu Zn Al
4 A 47.25 10.24 42.51
Fig. 4 Microstructures of brazing area of brass side in the
53.26 20.04 26.69

joints obtained at different welding currents: (a) 100 A; (b) 110
A; () 120 A C 49.79 41.03 9.18
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Fig. 6 Hardness distributions of joint obtained at welding

current of 100 A: (a) Horizontal direction; (b) Vertical direction
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Fig. 8 Fracture appearance of tensile specimens in welding

current of 100 A: (a) Fracture location; (b) Fracture

morphology
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