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Study on Friction Stir Welding of Magnesium/Aluminum Dissimilar Alloy
in New Energy Battery Tray
CHENG Yulong', ZHAO SU%, LI Yunliang?, ZHANG Kun?, WANG Zixuan'

(1. school of Mechanica Engineering, Shanghai Dianji University, Shanghai 201306, China; 2. Jiangsu Hengyi Automobile
Fittings Manufacturing Co., Ltd., Taizhou 214500, China)

Abstract; The friction stir welding technique for magnesium-aluminum dissimilar alloys used in new energy vehicle
battery trays was explored, aiming to optimize the welding process and enhance the quality and performance of the weld
joints. Utilizing AZ91D alloy as the welding material, the effects of welding speed and rotational speed on the welded joints
were investigated, the joints both macroscopically and microscopically were analyzed. The results indicate that the optimal
joint quality is achieved when the traverse speed is controlled between 100 mm/min and 150 mm/min, and the rotational speed
is between 300 and 400 r/min. Under these parameters, the welded joints exhibit high compactness and uniform element
distribution. The joints demonstrate excellent mechanical properties, including high tensile strength and good hardness
characteristics. Additionally, the optimization of welding speed and rotational speed significantly affects the grain refinement
in the weld zone, further enhancing the overall performance of the joints. This research provides vital technical references and
practical application prospects for the welding of magnesium-aluminum dissimilar alloys in new energy vehicle battery trays.
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FSW I FH A 1 3k (45 2 AR P11 F {45 ok 20
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Tab.1 Chemical composition of AZ91D Mg alloy
and deformed aluminum alloy composites (wt%b)

G S Fe | Al | Zn | Mn | Cu| Ni | Mg
AZ91D |0.0053|0.0035| 8.76 | 0.651 | 0.39 |0.001|0.0006| 4%
3003 #444:| 0.192 | 0.346 | 43 [0.0055| 1.056|0.071| - -
4343114 4:168~82 08 |4k | 020| 01 |025| - -
1 IR AR
AZ91D ‘2-5""“ 3003/4343
6mm

K1 R ER
Fig.1 Schematic diagram of welding

AT FSW I TR IR B, SRR ES ST
FSW s R, T 2 OO Aff 42 1l k1 B (8 L 4 o
Jew ek, AR TR ERE RN 0.2~0.3mm, X
—JEFRE S Z UG R, AR
LT ASHNER 2, Ao B KRR ) | e
TLRE [ 5 Sh 300 r/min, 1 8 0k e AT A
AR FIHILAR T, gl s R A B AR
e, SRR P AGE BN R T3 R 1l
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SRR AR BRI S 1 520
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Tab.2 Welding process parameters of the first group

JEHE B /(r- min™) HIEEEE /(mm-min™)

300 75.100,150,200,250,300

O AR T2 S B AR 3, Ak [ A

150 mm/min, i 4% # B 1k 4 300,350,400 ,450,500

rimin, 75 5 PO IR B0 8 R Ve R, IXRER T

R TR BRI I o8 ) 3 e Ao R v B AP 43
*®3 ETHEETIESH

Tab.3 Welding process parameters for the second group

HHESEE /(mm-min) JRERE S /(r-min)

300 250,250,300,350,400,450,500
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Fig.2 Weld profile at different traverse speeds
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Fig.3 Macrostructure of the joints at different traverse speeds
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Fig.4 Microstructure
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of the joints
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Fig.5 SEM images of interface microstructure of RS
of Al/Mg jaoint at the traversing speed of 100 mm/min
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Tab.4 EDS composition test results of Al side (wt%)

(VA= 1 2 3 4 5
Mg 73.84 61.90 04.48 41.39 40.16
Al 26.16 38.10 95.52 58.61 59.84

A MgItR 5ZHIT4 6. s 44k 41.39%0 Mg 1
58.61%I1) Al Ui ] 2 A8k 1 AR ARSIk A B ) 4
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6 100 mm/min IR EEM Al/Mg )2 ] 2121 SEM [4]
Fig.6 SEM image of interface microstructure of AS

of Al/Mg joint at the traversing speed of 100 mm/min
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Tab.5 EDS composition test results of Mg side (wt%6)

(VAT 1 2 3
Mg 85.92 90.19 93.88
Al 14.08 9.81 6.12
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Fig.7 Scan lines (a) and scanning results (b)
at the RS junction at 100 mm/min
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Fig.8 Scan lines (a) and scanning results (b)
at the ASjunction at 100 mm/min
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Fig.9 Tensile strength of weldedjoints
at different traverse speeds
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Fig.10 Hardness distribution of weld center
at different traverse speeds
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Fig.13 Microstructure
of joints at different
rotational speeds
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Fig.14 Scan lines (a) and scanning results (b) at R400T150
at the RS junction
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at the AS junction
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