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Fig. 2 Dimension of tensile specimen (Unit: mm)
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Fig.3 Weld appearance of Al/Cu lap joint at various weld parameters

Aluminum

Copper

500 pm

B4 UML) SEM R
Fig. 4 SEM images of welding joint: (a) Macro morphology of joint; (b) Microstructure of weld at Al side; (c) Microstructure of

weld zone
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Fig. 5 Microstructures of brazing area of Cu side in joints obtained at various welding currents: (a) 50 A; (b) 60 A; (c) 70 A;

(d) 80 A



1820

T EA OG5 R R 20174F9 [

B

BEl6 M 5yt BMalgUs Rk
Fig. 6 High magnification of microstructures in Fig. 5(c)
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Table 1 EDS results of selected zone from Figs. 4—6

Point Mole fraction/% Possible phase
Al Cu Si
A 92 2.2 5.8 o(Al)+Al-Si eutectic
B 745 242 1.3 Al-Cu eutectic
C 1.1 1.2 97.7 Si
D 663 332 0.5 AlLCu
E 40.5 595 Al Cu;
F 325 675 AlyCuy
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Fig. 7 Tensile strength of joints at different welding currents

Fig. 8 Fracture morphologies of joint in case: (a) Macrophotography of fracture joint; (b) SEM image of fracture morphology of 50
A; (c) Magnified image of Fig. 8(b); (d) SEM image of fracture morphology of 70 A; (¢) Magnified image of zone in Fig. 8(d); (f)
SEM image of fracture morphology of 80 A; (g) Magnified image of zone in Fig. 8(f); (h) Magnified image of zone in Fig. 8(g)
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Fig. 9 XRD pattern of fractured surface at current of 80 A

F2 K8 R AFALE EDS 74l
Table 2 EDS results of selected position at fracture surface

shown in Fig. 8

Point Mole fraction/%

No. Al u si Possible phase
1 68.3 2.1 29.6 Al-Si eutectic
2 68.1 30.2 1.7 AlLCu
3 58.2 24.7 17.2 Al-Cu, Al-Si eutectic
4 100 cee cee Al
5 3.7 4.6 91.7 Si
6 66.8 32.7 0.5 AlLCu
7 322 16.4 514 Si+ Al,Cu
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axial external magnetic

Microstructure and mechanical properties of Al/Cu
dissimilar metals pulsed DE-MIG welding-brazing joint

SHI Yu, ZHOU Xiang-long, ZHU Ming, LI Guang, FAN Ding

(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: 5052 aluminum alloy and T2 copper dissimilar metals were welded using 4047 AlSi, wire by pulsed DE-MIG
welding-brazing. The microstructure, elements composition and mechanical properties of joint were studied. The results
show that it is feasible to obtain a favorable welding-brazing joint of Al-Cu by controlling the welding heat input. The
welding joint is composed of fusion zone of the aluminum side, the weld zone and brazing zone of the copper side which
is divided into two parts, Al-Cu eutectic zone and Al-Cu IMC layer zone. The microstructure of the weld zone is coral
Al-Cu eutectic distributed in a(Al) solid solution, and IMC layer of Cu side mainly consists of strip Al,Cu. The tensile
strength of joint firstly increases, and then decreases with the increase of welding heat input. When the wettability of wire
and aluminum on the copper is good, and the thickness of IMC layer between the welding seam and the Cu base metal is
relatively small, the tensile strength of joint can reach up to 167.7 MPa.

Key words: Al/Cu dissimilar metal; heat input; microstructure; intermetallic compound; mechanical property
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