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Table 1 Chemical compositions of AZ91 Mg alloy and 1060
pure Al (w/%)

Material Al Zn Mn Cu Mg Fe Si

1060 Bal. 0.04 002 0.03 0.02 022 0.15
AZ91 889 085 0.23 0.003 Bal. 0.008 0.08
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Fig.1  Microstructure of bonding interface of AZ91/1060

composite plates
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Fig.2 Hardness across the bonding interface of AZ91/1060

composite plates after explosive welding
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Fig.3 Compositional profiles of bonding interface of AZ91/1060

composite plates measured by EDS line scan
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Fig.4 Optical micrographs of AZ31 near the interface in the explosive welding composite plates after low temperature annealing
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Fig.5 Optical micrographs of AZ31 near the interface in the explosive welding composite plates after high temperature annealing
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Fig.6 Change of thickness of diffusion layer of AZ91/1060
composite plates after annealing: (a) low temperature

annealing and (b) high temperature annealing
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Fig.7 Compositional profiles of bonding interface of AZ31/1060
composite plates annealed at 400 C for 30 min measured

by EDS line scan
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Fig.8 SEM image of the composite interface after annealing at
400 C for 30 min

F2 [E 8RR EEE S
Table 2 Chemical composition of different regions in Fig.8 via

EDS point analysis (at%)

Point Mg Al
A 13.03 86.97
B 37.41 62.59
C 58.78 41.22
D 87.14 12.86
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Fig.9 Hardness across the bonding interface of AZ91/1060 composite plates after low temperature annealing: (a) 100 ‘C, (b) 150 C,

and (c) 200 C

200F 250 300

g
S 200} 250+
S 150}
X 150} 200¢

glOO L 150 +
z 100}
7 100}
e 50t

50}
= 501
T
0 L i L 0 L i 1 0 ! L L
-500 0 500 -500 0 500 500 0 500

Distance from Interface/um

Distance from Interface/um

Distance from Interface/um

10 AZ91/1060 & & il 1B < J St i 799 I Fr) A8 52 23 A
Fig.10 Hardness across the bonding interface of AZ91/1060 composite plates after high temperature annealing: (a) 300 ‘C, (b) 350 C,

and (c) 400 C
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Effect of Annealing on Bonding Interface of AZ91/1060
Explosive Welding Composite Plates

Wu Qiong, Yang Suyuan, Jiang Wen, Yang Shengnan
(Beijing Institute of Technology, Beijing 100081, China)

Abstract: AZ91 Mg alloy/1060 pure Al explosive composite plates were annealed. The microstructures, element distributions and

mechanical properties of the bonding interfaces before and after annealing were studied. The results show that Mg atoms diffuse from

AZ91 to 1060 during the annealing process and the diffusion layer is in 1060 near the interface. The thickness of diffusion layer and the

highest hardness of composite plates increase obviously after annealing. The high hardness layer is in AZ31 near the interface in

composite plates before annealing; however after annealing the high hardness layer is in 1060 near the interface. The hardness increase

before annealing results from work hardening while the hardness increase after annealing is attributed to solid solution and intermetallic

compounds formed in diffusion layers. With the increase of annealing temperature, the thickness of diffusion layers increases,

recrystallization tendency is more obvious and deformation bands disappear gradually.

Key words: explosive welding; heat treatment; bonding interface; magnesium alloy; pure aluminum

Corresponding author: Yang Suyuan, Professor, School of Materials Science and Engineering, Beijing Institute of Technology, Beijing
100081, P. R. China, Tel: 0086-10-68912712, E-mail: yangsuyuan@bit.edu.cn



