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Table 1 Chemical composition of the AZ31B and Al6061 alloy (/%)

Material Mg Al Zn Mn Fe Si Cu Else
AZ31B Bal. 2.5~3.5 0.6~1.4 0.2~1.0 0.003 0.08 0.01 0.03
Al6061 0.8~1.2 Bal. 0.25 0.15 <0.7 0.4~0.8 0.15~0.4 0.15

k2 #44€ AZ3IBFBA L 6061 HFIHIERE
Table 2 Tensile properties of the AZ31B and Al6061

. Yield strength/  Tensile strength/  Elongation/
Material MPa MPa %
AZ31B 155 265 10
Al6061 275 305 12
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Fig.1 Schematic diagram of welding device (mm)
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Fig.2 Cross section morphology of nugget of welded joint

with Ti interlayer
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Fig.3 Cross section SEM microstructures (a, b) and EDS element line scanning along marked arrows (c) of RSW Al/Ti interface

in fusion zone of welded joint: (a) interface of Al/Ti and (b) enlarged view of zone III of Fig.3a
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Table 3 EDS analysis results of the different positions in

Fig.3c (at%)

Position Mg Al Ti
1 1.74 98.26
2 1.96 74.83 23.21
3 - - 100
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Fig.4 Cross section SEM microstructures (a, b) and EDS element line scanning along marked arrows (c) of RSW Ti/Mg interface

in fusion zone of welded joint: (a) interface of Ti/Mg and (b) enlarged view of zone IV of Fig.4a
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Fig.5 Macro fracture of the joint
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Fig.6 Fracture morphologies at Mg side
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Fig.7 Fracture morphologies at Ti side
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Research on Resistance Spot Welding of AZ31B Magnesium Alloy/6061 Aluminum
Alloy Based on Ti Interlayer

Hu Hao, Liu Fei, Hou Qinglei, Chen Tao
(Hefei University of Technology, Hefei 230009, China)

Abstract: The microstructure and mechanical properties of Mg/Al alloy dissimilar metal resistance lap joints were studied by
adding an interlayer of titanium foil. The results show that adding a 0.2 mm thick titanium interlayer can greatly improve the
strength of Mg/Al dissimilar metal resistance spot welding (RSW) joints. The maximum tensile shear force of the joint first
increases and then decreases with the increase of welding current; the maximum tensile shear force reaches the maximum of 2.3 kN
while the welding current is 14 kA. AlsTi is formed at the aluminum-titanium interface, and the joint fractures in the heat-affected
zone on the magnesium side. After conversion, the shear strength of the joint can reach 156 MPa. SEM and EDS analysis shows
that the addition of titanium interlayer blocks the mutual diffusion of magnesium alloy and aluminum alloy, and the titanium
interlayer hinders the formation of Mg-Al intermetallic compounds, thereby greatly improving the bonding strength of the joint.
Key words: magnesium alloy; aluminum alloy; resistance spot welding; titanium interlayer
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