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Abstract: Magnesium and aluminum alloys were welded by diffusion bonding using Ni foil as interlay-
er. Scanning acoustic microscopy (SAM), electronic probe microanalysis (EPMA), scanning electron
microscopy (SEM) and universal testing machine were used to characterize the interfacial structure
and mechanical properties of the joints. The results show that Mg and Al are bonded successfully by
diffusion bonding using Ni interlayer and the Mg-Al inter-diffusion is inhibited. There is no Mg-Al in-
termetallic compound formed. The maximum shear strength of 20. 5MPa is obtained at 440°C for
90min. Mg/Ni/Al joints are formed by the inter-diffusion of Al, Ni and Mg, Ni. Al-Ni and Mg-Ni
diffusion zone formed at the joint interface. Al;Ni, and Al;Ni are formed at the AI-Ni diffusion zone,
and Mg, Ni is formed at the Mg-Ni diffusion zone. The thickness of diffusion zone increases with the
increase of welding temperature.
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Table 1  Chemical composition of the welding materials

(mass fraction/ %)

Material Mg Al Cu Fe Si Zn
Mg Bal 0.0056  0.0007 0.0025 0.0120 0.0030
Al 0.02 Bal 0.03 0.05 0.10 0.02
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Fig. 1 Shear strength of Mg/Ni/Al joints
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Fig. 2 Interface C-scan photos of Mg/Ni/Al joints(P=1MPa,t=90min) (a)430°C ;(h)420°C
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Fig.3 A-scan (a) and B-scan (b)photos of Mg/Ni/Al
welding joints(T=420°C ,t=90min, P=1MPa)
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Fig. 4 Interfacial microstructure (a) and element

line scanning (b) of Mg/Ni/Al joint
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Table 2 EDS results of point shown in fig. 4

Atom fraction/ %

Point -
Mg Al Ni

1 - 66. 4 33.6
11 67.6 - 32.4
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