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Effects of chemical plating Sn coating on the ultrasonic spot
welding of Mg/ Al dissimilar metals

CUI Qingbo, LI Yulong, YANG Jin, WANG Yubo, YU Xiao
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Electrical Engineering School ) ,Nanchang 330031, China)

Abstract; Main problem of magnesium/aluminum joining is the formation of hard and brittle Mg—Al intermetallic
compounds (IMCs) at the interface. To improve the strength of the welding joints, the aluminum alloy was firstly
chemical plated with a Sn layer and then welded with the magnesium alloy using the ultrasonic spot welding( USW)
method. After that, the microstructure and mechanical properties were analyzed. Result shows that lots of Mg,Al,
and Mg,,Al,, phases were found on the interface of Mg/ Al USW joint without Sn layer, and the maximum lap shear
strength of the joint is 27.5 MPa. While a characteristic of a multilayer sandwich structure was found on the interface
of Mg/ Al USW joint with Sn layer, which includes the transition zone of Mg—Sn, the residual Sn interlayer, as well
as the transition zone of Al-Sn. The transition zone of Al-Sn is mainly composed of a solid solution structure, while
the Mg—Sn transition zone is consist of supersaturated solid solution Mg and Mg,Sn IMCs after a rapid eutectic
reaction, and the maximum lap shear strength of the joint is 27.5 MPa. Sn coating is found to inhibit the inter-
diffusion between Mg and Al alloys, eliminate the formation of the brittle Mg—Al IMCs, thus resulting in an
enhancement of 19.6% of the lap shear strength of the joint compared to that of the directly welded Mg/ Al joints.
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Fig.1  Cross section morphology of Mg/ Al ultrasonic spot welded

joint; (a) without Sn interlayer; (b) with Sn interlayer

55 2 BEIE LA AL I, U R ML
ANFEAE Mg FI AL ST A EIR A X Ui B S5 B2 1)
IAA RIS T Mg F1 AL 76 5L B9 AH 5.9 5L
Mg/ Sn/ Al P AR LS 5 X HT Al=Sn SO HE
JZ FRAYE 2 Mg—Sn LB HUZ LA, B 1(D)
H C SR D ST R B i (5088, %) 43 50 R
93.69Sn—6.31A1 F19.76A1-85.60Mg—4.64Sn. ¥ 7t
7 Sn SR IR H 0, EEFET Al-Sn 7
BUZRBRAH)Z, i Al-Sn —JCHIKAS%0, Al Sn
ANSTE I FR ALY, AL 1] Sn 3 B0V B A 4
Sn R XS S PR AP AE T Mg—Sn SOV U2,
Mg .Sn FHE Y HHTH Mg,Sn &)@ LEY).

&1 3 S TCHE 5 )= 0 B 2 P 8 B e P B
RS P A B )i B 2 SR ] 2 AT L, A
By )2 0B 0 P I R A Sk B R A B D) i E Oy
32.9 MPa; M JCHE ) )22 86 50 8 P i SR 42 Sk i B K
PR BT Y5 2 g 27.5 MPa. v UL BB 2 TN,
AR TR S T AR BV BT 1) 5 4



5 2 1]

BRI, 25 - A A B85 J2 0 B AR S b 4 i AR 7 DRI P R T -37-

BT 19.6%. EAF E R R, EREE KT
4.4 MPalt | JoHE ) 2 13k M5 B K2 ifi = T 2 585
JERESL ISR X — RR IR P 4 5 A D A R Sk
TE R ALEIA X R,

transition zone of Al-Sn
600 - /residual Sn interlayer

transition, zone (b)
of Mg-Sn
s00 £} /
Al
400

L Mg

Intensity/Counits
(98]
S
S

L Sn

2 4 6 8 10 12
Distance/pwm

2 $REEEBAEIRIGEESLSE EDS 4R
Fig.2 EDS analysis results of Mg/Al ultrasonic spot welded
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joint interface; (a) a microstructure of the welded

joint; (b) EDS line scan across the welded joint
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Fig.3 Lap shear strength of the welded joints
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Fig.4  Swirling plastic flow layer on welded zone of ultrasonic welding
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