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Fig. 1 Set-up of Ni/Al/Zn multi-interlayers: (a) Ni, (530 ‘C, 10 s, 15 s); (b) Ni/Zn, (500 C, 10 s), (530 C, 15 s);
(c) Zn/Ni/Zn, (500 °C, 12 s); (d) AVZn/Ni/Zn, (500 C, 12 5)

AZ31 AZ31
LVAS

e BASCER[28] R, A A 2 4 A 77 N 1
Fiow, PSR AR AR P S AR N 30 kHz,
FEPRMEA 9~12 pmo SR AU RGuhn#, @
I 2T ANIRA (MIK -AL-10) W 4T 25835 7

IS ERSIAEE N7, HA T E ke &
PRSI 7174 0.15 MPa. i—'.iﬁd%ﬂ%iﬂ)#ﬁ Xt
TRE Tt 00— AR P A I TR, T S S VA 8 O
$% . % F§ MERLIN Compact #1% ﬁgﬁa;ﬁ* Eﬁ%ﬂm
BL(SEM)MLE A 2R, F SEM H 77 (1 BE1E AL
(EDS)7 Hr 8 53» K F 4K R JRAX (MTS )3k AT S i
FEMAR, JEIRERE 500 nm, JN#WE] 10 s, {8 s
fHHL(WDW-50 kN)MIBY DI85, s A 0.2
mm/min, A X §FZAT 84X (D/max 2200VPC) 5 4 it
FIIAAH 2R o

2 FERE5HH

2.1 A NVAVZn E &R ERTESL M LE LR
B 2 B NRAAFRAA S G ERE R
U-TLP &4 AZ31/2024 7504 J& £F4E M o 4L 2%
B, T 1 HINEF GRS AR b . 2R
Ni §E1E N EZERS, BT Mg 5 Niv Al 5 Ni [/t
o S ST FEE 3 il 506 A1 640 C, PR ESEIR E 2
4530 C, In#GEBZIEES, nliEin 10 s A
15 s /i/F . Wi 2(a)f(b)F, FTLLEH AZ31 &
G RN 2024 64— N
AZ31 MITEFEIHANT, BA &R A RIRGE
W IFRR 2, FRRAEW T RN, W (1)Fis:
L% 5 Mg,)Ni+a-Mg 1)
AL GHL AR, HAMEE Ni §56 — )2 MgNi
ARMEE 1T A4 ), WHEASS NI iz A

T:500 C
t:12s

T: 500 C
t:12s

(¢) Group 3 (d) Group 4



1528 hEA O RYR

2021 £ 6 A

Connegtionless

5

B2 Az312024 RAAFRAEEXNE S RYZEL U-TLP 55 T4 MO A S50
Fig. 2 Microstructures of joints with various set-up of interlayers: (a) Ni, (530 C, 10 s); (b) Ni, (530 C, 15 s); (c) Ni/Zn,
(500 °C, 10 s), (530 C, 10 s); (d) Ni/Zn, (500 C, 10 s), (530 C, 15 s); (¢) Zn/Ni/Zn, (500 C, 12 s); (f) AVZn/Ni/Zn,

(500 C, 12's)
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Table 1 EDS of microstructure in brazing seam
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Fig. 3 Mechanical performance of joints with various
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Influence of Ni/Al/Zn multi-interlayers on
microstructure and mechanical performance of
AZ31/2024 dissimilar alloy brazing joints

LI Yi-nan', CUI Zhuang', WU Zhi-yuan', YAN Jiu-chun’, PENG Zi-long', ZHOU Tao-shuai'

(1. School of Mechanical and Automotive Engineering, Qingdao University of Technology,
Qingdao 266520, China;
2. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: By using the Ni/Al/Zn multi-interlayers, the high mechanical performance AZ31/2024 dissimilar alloys
joints were made via ultrasonic-assisted transient liquid phase bonding (U-TLP) in air without any fluxes. The
microstructure and mechanical performance of the joints were researched by using different set-up of
multi-interlayers such as Ni, Ni/Zn, Zn/Ni/Zn and Al/Zn/Ni/Zn. The function of the Ni, Al and Zn foil acted during
U-TLP was analyzed. The results show that the phases in the joints can be controlled and mechanical performance
of the joints can be improved by adjusting the set-up of the multi-interlayers. The Al/Zn/Ni/Zn interlayers
combination significantly increases the shear strength up to 95.3 MPa. The Ni foil, which acts as “physical barrier”,
prohibits the formation of Mg-Al intermetallic compounds, however, the shear strength is only 21.2 MPa, which is
caused by that the joints at 2024 alloys side is only composed of AL;Ni. The Zn foil accelerates the dissolution of Al
atom and increases the amount of AL;Ni. In addition, Zn-Al eutectics are formed and improve the joining between
the Ni foil and 2024 alloys. The Al foil, whose aim is to slow down the dissolution of AZ31 alloys, helps to form a
IMCs layer of mixture that is composed of Mg,Ni, AL;Ni, AIMg,Zn;; and NiZng along the Ni foil and enhance the
bonding between Ni foil and AZ31.

Key words: Ni/Al/Zn multi-interlayer; AZ31/2024; dissimilar alloy brazing joints; ultrasonic; transient liquid

phase bonding; multi-interlayer; mechanical performance
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