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Fig. 1 Weld seam morphology of aluminum and galvanized

steel welding-brazing
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Fig. 2 Cross section of specimen for corrosion test
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Fig. 3 Macrostructures of cross-section of aluminum and

steel by pulsed DE-GMAW welding-brazing
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Fig. 4 Microstructures((al), (bl)) and element map scanning distribution of aluminum and steel welding joint: (al)—(a4) Before

annealing treatment; (b1)—(b4) After annealing treatment
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Fig. 5 Microstructures((al), (bl)) and element map scanning distribution of zinc-rich region by aluminum and steel welded joint;

(al)—(a4) Before annealing treatment; (b1)—(b4) After annealing treatment
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Fig. 6 Corrosion morphology of welding joint between

aluminum and steel after corrosion for 48 h
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04 —— Welding joints after annealing treatment
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Fig. 7 Polarization curves of various samples

F 1 AR ol A 3 ol it 2
Table 1 Corrosion potential ¢, and corrosion current

density J,,, of different specimens

Corrosion Corrosion
Sample potential, current density,
¢C0IT/V JCOIT/(A'cm_z)
Aluminum -0.2819 2.020X10°°
Steel —0.8900 2.921X107°
Weldmgjomts before 0.6349 5266 X 10~
annealing treatment
Welding joints after 0.6243 101585 X 10~

annealing treatment
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Fig. 8 Surface morphology and element map scanning
distribution of zinc-rich region by aluminum and steel welded
joint after galvanic corrosion: (a) Surface morphology; (b)

Element Al; (c) Element Zn
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Corrosion property of arc welding brazed joint between
aluminum and steel

GU Yu-fen', LI Jie?, SHI Yu', HUANG Jian-kang', FAN Ding'

(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China;
2. School of Aeronautical Materials Engineering, Xi’an Aeronautical Polytechnic Institute, Xi’an 710089, China)

Abstract: The dissimilar metals of 1060 aluminum alloy and galvanized steel were joined with lap joint by pulsed double
electrode gas metal arc welding-brazing with 4043 aluminum filler metal. The welding joints of aluminum and steel were
then annealed at 350 “C. The distribution of alloy elements in the welding joint different zones before and after annealing
treatment was analyzed by map scanning, and the corrosion behavior of the welding joints was investigated by immersion
corrosion tests and electrochemical corrosion tests, the corrosion behavior of the welding joints different zones and the
effects of annealing treatment on corrosion property of welding joint were analyzed. The results show that the
homogenization diffusion of Si elements in weld seam occurs after annealing treatment, meanwhile, the thickness of
Fe,AlsZny 4 of zinc-rich zone increases significantly. In addition, the galvanic corrosion occurs when the samples are
immersed in corrosive media, the whole steel of welding joint is corroded drastically and displays a homogeneous
corrosion, however, the dissolution of weld seam is slight. The intermetallic phases at the interface reduces the corrosion
property of welding joints. Further, the results indicate that zinc-rich zone of weld joints is most prone to corrosion. The
corrosion behavior of zinc-rich zone was analyzed by map scanning on the basis of the test results.

Key words: aluminum-steel welding-brazing; galvanic corrosion; intermetallic compounds; zinc-rich zone
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