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Table 1 Chemical compositions of AZ91D Mg and ADC12 Al
Metals Mg Al Zn Mn Si Fe Cu

AZ91D Bal. 847 0.72 0.21 0.91 - -
ADCI12 025 Bal. 0.54 0.18 1146 088 1.8

T2 AZIID FHESETADC2 SR8 E B A ZE

TH&E
Table 2 Mechanical properties of AZ91D Mg and ADC12 Al
os/MPa o,/MPa 0/%
121 151 2.8
178 223 1.2
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Fig. 1 Macrostructures of the joints when Al alloy was placed on
advancing side with velocity of 40 mm/min at different
rotation speeds: (a) 700 r/min, (b) 900 r/min, (c) 1100
r/min, and (d) 1300 r/min
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Fig.2 Macrostructures of the joints when Mg alloy was placed
on advancing side with velocity of 40 mm/min at different
rotation speeds: (a) 700 r/min, (b) 900 r/min, and (c) 1100

r/min
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Fig.3 Cross-section of the FSW joints at different rotation speeds: (a) 700 r/min, (b) 900 r/min, (c¢) 1100 r/min, and (d) 1300 r/min
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Fig.4 Schematic of microstructure distribution of FSW joint

5 AZ91D BG4 M ADCI2 #5464 REM MO 41 44
Fig.5 Microstructures of the base metals of AZ91D Mg alloy (a)
and ADC12 Al alloy (b)
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Fig.6 Microstructures of the joint at the rotational speed of 700 r/min: (a) HAZ in AS, (b) TMAZ in AS, (c) weld nugget, (d) TMAZ in
RS, and (¢) HAZ in RS
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Fig.7 Microstructures of the joint at the rotational speed of 900 r/min: (a) HAZ in AS, (b) TMAZ in AS, (c) weld nugget, (d) TMAZ in
RS, and (¢) HAZ in RS

Bl 8 #3424 1100 r/min H 1 28 HOW AL SUE S
Fig.8 Microstructures of the joint at the rotational speed of 1100 r/min: (a) HAZ in AS, (b) TMAZ in AS, (c) weld nugget, (d) TMAZ in
RS, and (¢) HAZ in RS
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Bl 9 HHh 1300 r/min W AR GETOM 41 SUR AR
Fig.9 Microstructures of the joint at the rotational speed of 1300 r/min: (a) HAZ in AS, (b) TMAZ in AS, (c) weld nugget, (d) TMAZ in

RS, and (e) HAZ in RS
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10 FSW 3k % DI 6 A B A 21 2L
Fig.10 Microstructures of the different zones in FSW joint: (a) HAZ in RS, (b) NZ, (c) banded zone in NZ, (d) Mg/Al interface,

(¢) TMAZ in AS, and (f) HAZ in AS
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EDS line analysis (a) and map scan (b~d) of the Mg/Al interface in Fig.10d
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Table 3 EDS results of different points at the joint interface in Fig.11 (at%)

Point Al Mg

Si Possible phases

57.47
53.39
81.81
75.44

39.81
43.97
17.64
10.68

A W N~

2.
2.
0.
13.21

71 Mgi7Al2, MgsSi

64 Mg,Als, Mgi7Al2, Mg,Si
55 Mg, Mg,Als

Al, MgyAl;, Mg,Si
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Fig.13 Tensile strength of the FSW joints
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Fig. 14 Fracture location of the joints (a) and XRD pattern of the fracture surface (b)
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Fig. 15 SEM fractography of the FSW joint
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Microstructure and Properties for Friction Stir Welded Joints of High-pressure Die
Casting Dissimilar Mg/Al Alloy

Li Peiqi', You Guogiang'?, Xu Xuanxi', Ding Yuhan', Wen Hengyu', Guo Wei'
(1. Chongqing University, Chongqing 400044, China)
(2. National Engineering Research Center for Magnesium Alloy Materials, Chongqing 400030, China)

Abstract: The high-pressure die castings of AZ91 Mg and ADC12 Al alloys of 3 mm in thickness were welded by frciton stir welding. OM,
SEM/EDS, XRD and universal tensile testing machine were used to analyze the microstructure and tensile property of the joint. Results
show that defect-free welded joints are obtained when ADC12 die-casting aluminum alloy is placed in the advancing side with a welding
speed of 40 mm/min and the rotational speeds of 900~1300 r/min. Mg and Al alloys are mixed with each other in the nugget zone, and
mechanical interlocking occurs. In the parent material, the thick and large casting dendrites are obviously refined, and the non-Mg/Al
matrix phases mainly include Si, Mg,Als, Mgi7Al; and Mg,Si, whose particle size decreases first and then increases with the rotational
speed increasing. The average tensile strength of the joints increases first and then decreases with the increasing rotating speed. Fracture
occurs at the interface of the thermal affceted zone and the nugget zone in the advancing side.

Key words: friction stir welding; microstructure; mechanical properties; high-pressure die casting magnesium alloy; high-pressure die
casting aluminum alloy
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