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Table 1 Chemical composition of AZ91D magnesium alloys

L5 Al Mn Zn Si

Cu Ni Fe Be Mg

&8/ w/% 9.32 0.20 0.68

0. 048
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Table 2 Chemical composition of 5056 aluminium alloys
w5y Si Fe Cu Mn Mg Cr 2Zn Al
ERw% 0.3 0.4 0.1 0.1 50 0.1 0.1 K&
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Fig. 1 Schematic diagram of the experimental equipment
(1) AZ91D Mg alloy; (2) Mg-Al eutectic alloy powder;(3)
5056 Al alloys (4) thermocouple; (5) die; (6) tube type re~

sistance furnace
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Fig. 2 Cross-sectionnal SEM backscattering image of the
bonded specin®¥n holding for 2 h at 420 °C
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Fig. 3 Enlarged SEM image of the marked area in the cross-section of the specimen and the corresponding
line-scanning EDS spectrum,
(a) SEM image; (b) line-scanning EDS spectrum
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Fig. 4 Cross-sectionnal SEM backscattering image of the bonded specimen holding for 2h at 450 °C
and the corresponding line-scanning EDS spectrum,
(a) SEM image, (b) line-scanning EDS spectrum
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Table 3 Concentration analysis results corresponding to fig-
ure 3 (a) and figure 4(a)

 RFRAH/% | RTEAH/%
FRA R —
Mg Al Mg Al
2 1 !
91.80 820 } . 4061 59.39
3 6136 38.64
.10 56.90
4 430 ssr0| 8 B
s 1270 sl © 1126 89.7¢
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Fig.5 Schematic illustration of the three-point bend test
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Table 4 Bend strength test result of specimens prepared with
different temperature and holding time

BE/C  REHME/min % il 38 5 /MPa
60 20.70
90 15.37
420
120 16.47
150 19. 65
30 15.77
60 18.18
450
90 26.86
120 21,02
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Study on the microstructure and bond strength of the bonding interface of
Mg/ Al heterogenous alloy

FU Xiao-peng'» LIANG Wei'?, LI Xian-rong' , ZHU Bo' . WANG Hong-xia'
(1. College of Materials Science and Engineering  Taiyuan University of Technology . Taiyuan 030024,China; 2. Key
Laboratory of Inter face Science and Engineering in Advanced Materials , Taiyuan University of Technology ,Ministry
of Education , Taiyuan 030024 ,China)

Abstract; AZ91D magnesium alloy and 5056 aluminum alloy were bonded with Mg-Al eutectic alloy inter-
layer under constant load in atmosphere at 420 °C and 450 °C, respectively. The cross-sectional microstruc-
ture of the interface was characterised by SEM (equipped with EDS), the results show that obvious diffu-
sion layers are formed. The diffusion layer is composed of a-Mg+Mg,; Aliz,» Mgz Al; and a-Al sublayers at
420 °C, while Mgy, Aly;, Mg; Al; and a-Al sublayers at 450 °C. The bond strength of the joint was meas-
ured by three-point bend test. The results show that the bond strength of the specimen prepared at 450 °C
is higher than that prepared at 420 °C. The maximum bond strength is obtained in the specimen prepared
at 450 °C and held for 90min,

Key words: magnesium alloy; aluminum alloy; interface microstructure; bond strength



