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Table 1 Chemical composition and melting points of filler metals

Filler Chemical composition, w/% Solidus Liquidus
| temperature/ temperature/
metals sy zZn Ag  Cu © ©
Sn-Zn-Ag 955 25 2 - 180 210
Zn-Sn-Cu 5 92 - 3 360 380
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Fig.1 Schematic diagram of ultrasonic assisted soldering
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Table 2 Ultrasonic soldering process parameters

Material Soldering temperature, 7/°C Holding time, #/s
Sn-based solder 300 10
Zn-based solder 450 No

200 pm
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Fig.2 Micrograph of Sn-Zn-Ag soldering
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Fig.3 Micrograph of Zn-Sn-Cu soldering
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Fig.4 Interface micrograph between soldering seam and

aluminum alloy
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Fig.5 Al element distribution in soldering seam under different ultrasonic action time: (a) t=1.5 s, (b) #=2.5 s, (¢) +=3.5 s, and (d) r=4.5 s
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Fig.6 Interface micrograph between soldering seam and

aluminum alloy
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Table 3 EDS results of each point in Fig.6 (o/%)

Position No. Al Mg Sn Zn Ag
1 5.9 335 60.7
2 88.9 7.7 34
3 6.4 0.7 92.9
4 97.3 2.7
5 4.4 1.4 94.2
6 4.4 0.6 95.1
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Fig.7 Micrograph of the interface where the aluminum alloy is

polished after soldering

Zonal Mg-Sn
diffusion layer

8 MREEL B Sk I B
Fig.8 Interface micrograph between soldering seam and

magnesium alloy
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Fig.9 Micrograph of the interface where magnesium alloy is

polished after soldering
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Fig.10 Micrograph of the aluminum alloy side
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Fig.11 Element linear distribution of the aluminum alloy side
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Fig.12 Micrograph of the interface where the aluminium alloy is

polished after soldering
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Fig.14 Micrograph of the interface where the magnesium alloy

is polished after soldering

KT B AT 850K a-Mg(AL, Zn)[E R, [E% R T R
Al JUFEK A TG SRR HL B Al TR P
T TR R ALK

Rt 0 B Mg BRI E AR AT 468 R & ) A
W, RIERZEEBEESESH SRR Mg . B 14
HEERBE SRR TS E . Bl R OB ROR N
) Mg-Al-Zn [EEAE, AERARA LN »-MgZn, 4121
i Mg E2Ck A TGS A, BT BUE
P B, oW B

5 % it

1) EHAEBAEH T, Sn-Zn-Ag TR & 4 3t
PR RAER I FLBE G 8 75 it n i (8] f B4 n . &F
SR VERIN Al SRR E .



© 3202 -

Wit e mA RS TR

%847 %

2) fH Sn FEEPRIETHRBE. i d, #4125
W, JouBE, JF HLAEA ROE S Mg-Al < (R AL 5 ) Y
P, (HAT Mg-Sn )& AL S I - A

3) fEH] Zn FEEPRIETREE . B, RIS K
i Mg-Al s AL SR, AL 1A MR AL .

SE MK

[1] Zhang Qiyun(5kJ3i2), Zhuang Hongshou(F: 7). Brazing
Manual(5T 4% FIH)[M]. Beijing: China Machine Press, 1998:
25,296

[2] Li Yajiang(Z=EW.iT), Wang Juan(E 48), Liu Peng(X] §).
Welding and Application of Dissimilar Difficult-Weldable
Materials( v P M 2 A1 L 1 08 82 K& N H )[M]. Beijing:
Chemical Industry Press, 2004: 210

[3] Zhang Jin(3K %), Zhang Zonghe( 52 H1). Magnesium Alloy
and Application( % & 4 & N H)[M]. Beijing: Chemical
Industry Press, 2004: 179

References

[4] Dai Xiangyu, Zhang Hongtao, Zhang Hongchang et al.
Materials Letters [J], 2016, 178: 235

[5] Wei Qiang(%# 5%), Chen Yiping(F%:#i°F), Hu Dean(#]4%%2)
et al. Hot Working Technology(FJi 1. - 2)[J], 2012, 5: 148
[6] Shang Jing, Wang Kehong, Zhou Qi et al. Rare Metal
Materials and Engineering [J], 2013, 42(7): 1337
[7] Zhou Dianwu( &5 1%, Tian Wei(H 1), Xu Shaohua(ff /> )
et al. Rare Metal Materials and Engineering(Fi 3 4 J@ M Kl 5
AT, 2015, 44(10): 2440
[8] Li Yuanxing, Leng Xuesong, Cheng Sheng et al. Materials and
Design[J], 2012, 40: 429
[9] Yu Weiyuan, Liu Senhui, Liu Xinya et al. Journal of Materials
Processing Technology[J], 2015, 221: 285
[10] Xu Huibin, Sun Huibin, Chen Hongyou. Rare Metals[J],
2013, 32(5): 469
[11] Wang Heng(ZE 18), Liu Liming(X|Z "), Liu Xujing(¥l%%
#). Transactions of the China Welding Institution(J54% %%
#)[I], 2005, 7: 5
[12] Liu Peng, Li Yajiang, Geng Haoran et al. Materials Letters[J],
2007, 61(6): 1288

Microstructure of Ultrasonic-assisted Soldering Mg/Al Dissimilar Metal Joints

Yu Weiyuan, Gao Mengzhao, Zhang Tianyu, Shang Jiangxu, Yan Zehua
(State Key Laboratory of Advanced Processing and Recycling of Non-Ferrous Metals,

Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Sn-based and Zn-based soldering filling metals were selected, and 6063 Al alloy and AZ31B Mg alloy were welded by
ultrasonic-assisted soldering in the atmosphere, and the microstructures of the solder joints soldered with the two soldering filler metals were
analyzed by OM, SEM and EDS spectrum. The results indicate that when the Sn-based soldering filler metal is adopted, the joints cannot
generate Mg-Al brittle intermetallic compounds, and the Al element dissolved in soldering seams exists in the joint in the form of Al-Sn-Zn and
Ag (Al) phases, and when the ultrasonic action time reaches 4.5 s, the Al element is uniformly distributed in the whole soldering seam. When the
Zn-based soldering filler metal is adopted, a large amount of brittle Mg/Al intermetallic compounds are generated in the joint, and the second
phase of Sn particles with low-melting-point disperses at the grain boundary of the soldering seam.
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