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Microstructure and properties of Al/Cu dissimilar
materials TIG butt joints with filler wire

PENG Chi, CHENG Dong-hai, CHEN Yi-ping, HU De-an

(Aviation Manufacturing and Engineering College, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Lincoln TIG-355 AC/DC arc welding machine and 8515 Zn-Al flux cored wire were used to butt weld T2
copper with LY 16 aluminum in AC mode. The microstructure and the elements composition of the joint were studied by
scanning electron microscope and energy spectrum analysis, respectively, the mechanical properties of the joints were
tested by a tensile testing machine. The results show that sound butt joints without pores, cracks and other defects are
obtained by this method. When the welding current is 100 A, welding speed is 62 mm/min, shielding gas flow is 15 L/min,
the joint tensile strength can reach 240 MPa, fails at the heat affected zone of the copper side. The weld microstructure is
white striped blocky CuZn4 compounds uniformly, distributes at the (a+#) eutectic, which consists of Zn-based and
Al-based solid solution. The interface of the copper side is clear, and there are many intermetallic compounds near the
interface. At interface of the aluminum side, there is gray black ball blocky a-phase aluminum solid solution organization
distributing with chain shape linear distribution along the interface.
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Table 1 Chemical composition of T2 copper (mass fraction, %)

2015 4F4 J
PRSI0, B AR R AR, DRI R 5 3
FRY I 3R MR ) S b <6 SRAT P i R A AR 3 Sk
A7 L (R SEBR SFH  EATEE S o AN SR FH AR/ A AT
FEH ) Zn-Al 25055 22 06045/ 40 S Ao RL R4 70 2
TIG J&, ML ZPe EHHH/AR R R IR,

o BRARERE A 52 B B 3R SR A A

FIH LincolnTIG-355 A& EL LG IAREAL, X JLAT R
P2 100 mmX 25 mmX 1 mm ) 2A16 554G AR
T2 AR AT T2 0 AR, R4 iy R FHAS i 7
3, U BIBRIE BT F 2 BRI T2 SR 2A16

A G I 22 G o W BEPE e A i n R 1~3 T
R, AR AR 2 mm [ 8515 24 EE—R e
2(Horh Zn HEN 95%, Al SEN 5%). K4E N
99.99% M T(ANVE N DRI AR, a7 FH AN 22 i) 25 B
P A AR S T PR LA T I A 6 AR B R A T 7
e, BRSO e S e BT IR R, HEH
TR BB AL, T 22 T35 A SR Tk 5 1) PO i
g, RHFENELTTA, Dh—m ke, DRIE
ket W1 P IR R R B R Rk e
(R 23 4 350 624 85 mm/min;  HXh W R4
B R 60~95. 70~105. 70~105 A, HE5 AN
— NG AT SRR E M 2 15L/min. f7
JE X TEAN RIS HC NGB RS AT HT B b8, If

CutAg Bi Sb As Fe Pb S Other elements
=99.90 <0.001 <0.002 <0.002 <0.005 <0.005 <0.005 <0.1
F2 2A16 LY
Table 2 Chemical composition of LY 16 aluminum (mass fraction, %)
Si Fe Cu Mn Mg Zn Ti Al
0.3 0.3 6.0-7.0 0.4-0.8 0.05 0.1 0.1-0.2 Bal.
=3 HMImELTERE
Table 3 Physical properties of base materials
Material Densig/ Heat confiluctj:/ity/ Tensile strength/ Linear e>516)an7slibility/ Meltineg point/
(grem ™) (Wm K) MPa 10°K C
Copper(T2) 8.94 391 270 16.8 1038
Aluminum(2A16) 2.70 237 285 2.36 660
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Fig. 1 Schematic diagram of welding process
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Fig. 2 Dimension of tensile specimen (Unit: mm)
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Fig. 3 Change of tensile strength with welding current at

different welding speeds
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Fig. 4 SEM images of welding joint: (a) Macro morphology of joint; (b) Interface of aluminum; (c) Interface of copper; (d) Weld
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Fig. 5 Morphologies of welding joint and EDS analysis results of corresponding point: (a), (a’) Gray area in weld center; (b), (b’)
White striped blocky in weld center; (c), (¢’) Gray black ball blocky at interface of aluminum side; (d), (d") White striped blocky

closing to interface of aluminum side
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