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Table 2 Chemical composition of base metals and welding materials
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Fig.1 Schematic of 5052 aluminum alloy/ T2 copper

laser welding-brazing
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Fig.2 Macromorphology of 5052 aluminum alloy/T2 copper laser welding-brazing joints under different welding speeds:

(a, d, g, j, m) front face; (b, e, h, k, n) back face and (c, f, i, 1, 0) cross section
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Fig. 3 Cross-section micromorphology of 5052 aluminum alloy/ T2 copper laser welding-brazing joint at welding speed of 6 mm-s ':

(a) overall and (b) enlarged area A
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Fig. 4 XRD patterns of interfaces on copper (a) and aluminum alloy (b) sides of 5052 aluminum alloy/T2 copper laser

welding-brazing joint at welding speed of 6 mm's '
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Fig. 5 Microstructure of 5052 aluminum alloy/T2 copper laser welding-brazing joint at different welding speeds
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Fig. 6 Microhardness distribution on cross section of 5052
aluminum alloy/T2 copper laser welding-brazing joint at different

welding speeds
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Fig.7 Tensile fracture location of 5052 aluminum alloy/T2 copper laser laser welding-brazing joint at different welding speeds
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Effect of Welding Speed on Microstructure and Properties of
Aluminum Alloy/Copper Laser Welding-Brazing Joints

ZHOU Haibo', JIANG Xiang?, ZHOU Yuhao®

(1. School of Ship and Ocean Engineering, Jiangsu Shipping College, Nantong 226010, China; 2. Nantong COSCO KHI Ship

Engineering Co., Ltd., Nantong 226005, China; 3. School of Materials Science and Engineering,
Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract: The 5052 aluminum alloy and T2 copper were butt welded by laser welding-brazing at different welding
speeds (4, 5,6, 7, 8mm * s 1. The effect of welding speed on the macromorphology, microstructure, microhardness,
tensile strength and tensile fracture mechanism of the joint was studied. The results show that with the increase of
welding speed, the weld forming quality of laser welding-brazing joint first became better and then worse, and the weld
forming quality was the best when the welding speed was 6 mm s~ '. With the increase of welding speed, the dendritic
Al-Cu eutectic structure decreased and the Zn-Al eutectic structure increased. When the welding speed was 6 mm *s ™,
Al,Cu, and ALCu intermetallic compounds were formed in the copper side interface reaction zone of the joint, and the
fusion welding zone consisted of a-Al solid solution, M-Zn solid solution, Al-Cu eutectic structure and Zn-Al eutectic
structure. With the increase of welding speed, the hardness of fusion welding zone of the aluminum alloy/copper laser
welding-brazing joint had little change, the hardness of copper side interface reaction zone gradually decreased, the
tensile strength of the joint increased first and then decreased, and the tensile fracture mode changed from the cleavage
fracture, quasi-cleavage fracture, ductile fracture to quasi-cleavage fracture in sequence. When the welding speed was
6mm s ', the tensile strength of the joint was the largest (212 MPa) and the fracture mode was ductile fracture.

Key words: aluminum/copper dissimilar metal joint; laser welding-brazing; welding speed; microstructure;

mechanical property
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