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Microstructure and Properties of Aluminum-copper Joints Fabricated by
Outer-channel Magnetic Pulse Welding

XIONG Yong-feng, LIAO Zhen-song, MA Tian-yu, DENG Jiang-hua, FAN Zhi-song
(School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)

ABSTRACT: The paper aims to carry out outer-channel magnetic pulse welding of aluminum plate and copper plate to
study the influence of base metal with different grain sizes on the interface morphology and mechanical properties of
welded joints. Analytical methods such as universal tensile testing machine, scanning electron microscope, EDS spectrum
and microhardness tester were used to observe the interface morphology of the joint and test the mechanical properties of
the joint. Under the condition of voltage 9 kV and gap 2 mm, outer-channel magnetic pulse welded joints of aluminum
plate and copper plate of different annealing temperature were obtained. The grain size of the copper base metal had an
effect on the interface morphology of the aluminum-copper plate welded joint. The interface waveform between the cop-
per plate and the aluminum base material which was annealed at 450 °C was the most obvious and the thickness of the
transition zone was the largest. The transition zone was a mixed zone of aluminum and copper elements, and a wide tran-
sition zone interface formed stable compounds such as CuAl and CuAlz. The microhardness value at the weld was always
higher than that of the base metal on both sides, and the hardness value away from the weld remained stable. The welds
formed by the unheated copper and aluminum plates had the highest hardness. The joint strength of aluminum-copper
outer-channel magnetic pulse welding is higher than that of the aluminum base material.

KEY WORDS: outer-channel magnetic pulse welding; aluminum-copper plate; interface morphology; mechanical prop-

erties

Wi HEE: 2019-07-23

HEEWMBE: BRaAHFEAL (51705081, 51774097) ; #&&E4 A RAF A4 (2018]J05079) ; BEAESGREFARLSL
(JZ160417) ; 2018 A3 4 & F R LK FALT LFHtX

TEE®: Ak (1994—) , %,m&ﬁ%i,i%ﬁ%ﬁ@%m%#ﬁ&a

BIEE: &4 (1986—) , , W, SR, MEA TR, EEBR G G AR IR



B11E Hoel

FEKEEAE B3-S0 S R R kb P Sk L1 45 Pk g 171

[1—4]
[5]
CuAl CuAl,
[6]
[7—11]
T. Aizawa E
150 kAl
M. Watanabe E
131 S, D. Kore
I _
200 kA4 I
- _ _ [15—17]
I -
[18]
E I

13 ”»

C. Weddeling
[19]

[20]

&b%iﬁ\\ i
B~ L
g
smae ) —
‘ ——
e
o N’ i
7
~ % PR
g
R R

B AR R K o

Fig.1 Schematic diagram of outer-channel magnetic pulse

welding
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Tab.1 Size and mechanical property of
aluminum-copper plate
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Tab.3 Copper grain size at different heat treatment
temperature

2.2 HRIFMESH

PAEPRIEEPC  RILEHE 450 650 850

6

LR S /um 19.3 25 29.7 78.8

7 T2 5052

450 °C

2.94 um

b 450 °C

d 850 C

B3 AN TR AR AR B 2 4 5 <

Fig.3 Copper metallographic phase at different heat treatment temperature
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Fig.7 Welding interface morphology at different heat treatment temperature
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