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Table 1 Chemical composition of Mgl (mass fraction,%)

Mg Al Fe Si Ca

Bal. 0.2 0.15 0.10 0.05

WIEMEE: DiskE, %, L, Hi%: 0731-8887825; E-mail: zhuzipm@csu.edu.cn
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Table 2 Chemical composition of A11060(mass fraction,%) G, TSN B PR 2H K

Al Mg Fe Si Zn

Bal. 0.03 0.35 0.10 0.05
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Fig. 1 Schematic illustration of three-point bend test
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Fig. 2 Microstructures near interface of Mgl/Al11060 joint at
445°C for 90 min: (a) Interface; (b) EDS results
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3 [ 2(b)FE X s EDS 4525
Table 3 EDS results of positions shown in Fig.2(b)

Mole fraction/%
Position
Al Mg
A 60.26 39.74
B 39.86 60.14

Syt e ST SO 2 A AL, SR X
XRD X} B 2(b) K77 HE P RS AE DX S EA T AN, 45 2R
W 3 s
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Fig. 3 XRD pattern of characteristic zone in Fig. 2(b)

Island-like
structure
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Fig. 4 Microstructures of joints
acquired for different holding times at
445 °C: (a) 10 min; (b) 30 min; (c) 60
min; (d) 90 min; (e) 120 min
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Fig. 5 Microstructure of island-like structure at 445 ‘C for 10

min
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Table 4 EDS analysis of positions shown in Fig. 5

Mole fraction/%
Position
Al Mg
C 60.36 39.64
D 48.16 51.84
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Fig. 6 Evolution model of diffusion layer in Mg/Al joint interface: (a) Island-like structure formed; (b) Connected island-like

structures; (c) Uniform diffusion layer; (d) Lateral growth of diffusion layer
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Fig. 7 Bending strength of Mgl/Al1060 joints at 445 ‘C for

different holding time
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Fig. 8 Fracture morphologies of Al side for different holding
time: (a) 10 min; (b) 30 min; (c) 60 min
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Table 5 EDS analysis of different positions on fracture

surface shown in Fig. 8

Mole fraction/%
Position
Mg Al
E 0.92 99.08
F 41.03 58.97
G 41.09 58.91
H 40.17 59.83
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Fig. 9 XRD patterns of fracture surface of Mg/Al joints: (a)
Al side; (b) Mg side
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Microstructure and mechanic property of
Mg/Al joints obtained by vacuum diffusion bonding

MA Yun-zhu, WU Lei, LONG Lu-ping, LIU Wen-sheng, LIU Chao

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The dissimilar metals of Mg and Al were welded by vacuum diffusion bonding. The microstructure and phase
constitution at the interface of Mg/Al joints were characterized via SEM and XRD, and the evolution rule of interface
microstructure was analyzed. The bending strength of the joints was tested. The results indicate that Mgl and Al1060 can
be joined by vacuum diffusion bonding. In the diffusion process, the intermediate phases of Mg,Al; and Mg;,Al;, form
when the diffusion reaction occurs at the interface, and Mg,Al; phase grows faster than Mg;;Al, phase. The island-like
structures formed by intermediate phases gradually links to each other by longitudinal growth and finally forms a uniform
and flat diffusion layer. The highest bending strength of the joint is 36.3 MPa and a fracture occurs in the diffusion layer
which belongs to quasi-cleavage fracture.

Key words: vacuum diffusion bonding; A11060; Mg1; microstructure; bending strength
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