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Effect of Zn interlayer on laser welding of Mg/ Al dissimilar metal

MA Dinglong' , NIU Ruifeng' , ZHAO Honggang', ZHANG Junhua', ZHU Weixing", WANG Pengfei’
(1. School of Material Science and Engineering, Xi” an University of Technology, Xi’ an 710048, China; 2. Heibei Canghai Nu-
clear Equipment Technology Co. Ltd. , Cangzhou 061300, China)

Abstract: In order to study the laser welding process of magnesium/aluminum dissimilar metals, the experiment was
conducted on AZ31B magnesium alloy and 5083 aluminum alloy with Zn interlayer by using 4kW fiber laser. The influence
mechanism of Zn interlayer on Mg/ Al dissimilar metal laser welding joint was obtained. The results show that the microstructure
of the weld is uniform, and the heat affected zone is not obvious. The magnesium side and the center are mainly composed of a-
Mg and a-Mg + Mg, Al,, eutectic structure, and the bottom of weld is the mixture of Al, Mg/Al and Mg/Zn compounds. With
the thickness of Zn increased, at the bottom of the weld, the formation of Mg/Zn compounds increase, the Mg/ Al compounds
reduce and the distribution of microstructure is improved. The shear fracture mode transforms from cleavage to mixed manner.

When Zn interlayer is 0. Imm, the shear strength reaches the maximum 25.47MPa. The study is helpful in improving the strength
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of the Mg/ Al dissimilar metal welded joints.
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Table 1  Chemical compositions (mass fraction) of aluminum 5083 and magnesium AZ31B
material Mg Al 7Zn Si Fe Cu Mn Ti Ca Cr
5083 0.045 balance 0.0025 0.004 0.004 0.001 0.006 0.015 — 0.002
AZ31B balance 0.0319 0.0081 0.0002 0.00005 0.0005 0.00334 — 0.0004 —
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Fig. 1 Laser equipment and the welding robot
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Fig.2 Schematic diagram of laser welding
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Fig.3 Macroscopic morphology of the welding joint

a—surface b—fracture

Fig.4 Morphology of cross section of the welding joint with different thick-

ness of Zn interlayers
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Fig.5 Microstructure of different welding zones

a—the Mg side with 0. 05mm Zn interlayer b—the center with 0. 05mm Zn
interlayer  ¢—the bottom with 0. 05mm Zn interlayer ~d—the bottom with

0. Imm Zn interlayer e—the bottom with 0. ISmm Zn interlayer
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Fig. 6 SEM images of the welding zone

a—the Mg side b—the bottom
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Fig.7 XRD results of cross section of the welding joint

Table 2 EDS results at different locations (atom fraction)

position Mg Al Zn
1 0.7726 0.1910 0.0364
2 0.6379 0.2853 0.0768
3 0.5302 0.3389 0. 1309
4 0.5266 0.2838 0. 1896
5 0. 1904 0.5899 0.2197
6 0.3846 0.5161 0.0993
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Fig. 8 Fracture morphology of Zn interlayer with different thicknesses
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