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Table 1 Chemical composition of TC4 (w/%)
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Table 2 Parameter range of AC micro RSW machine
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Fig.1 Effect of welding current on the tensile shear load of joints

100
z 80r ““—/: E 3 z
=]
I \//\
o
- 60t
5 -\_/_/
2
. 40r —=—03kA
% —e— 0.4 kA
c 20!l —a—0.5kA
s —v—06kA
—<—0.7kA
0 1 1 1 1 1
2 3 4 5 6

Welding Time/cyc

K2 R BRI ) R 5L BT T B S IR

Fig.2 Effect of welding time on the tensile shear load of joints
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Fig.3 Effect of electrode force on the tensile shear load of joints
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Fig.4 Fracture morphology of Ti side of the sopt welding joint:
(a) macroscopic morphology of the fracture and (b)

enlarged view of zone I in Fig.4a
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Fig.5 Micro-morphology of the spot welding joint: (a) cross-sectional shape of the joint, (b) enlarged view of 1 zone, (c) enlarged view

of 1l zone, and (d) enlarged view of Il zone
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Fig.7 Test result of micro-XRD
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Characteristics and Mechanical Properties of Joints of Ti/Al Dissimilar
Metal by Micro Resistance Spot Welding

Chen Yuhua, Li Shuhan, Liu Dongya, Cao Wenming
(Nanchang Hangkong University, Nanchang 330063, China)

Abstract: 1060 and TC4 sheets with 0.2 mm in thickness were welded by micro resistance spot welding. The effects of the welding current,
welding time and electrode force on joints’ mechanical properties were studied. Scanning electron microscopy (SEM) and energy
dispersive spectroscopy (EDS) were used to analyze the connection characteristics and the fracture behavior of joints. Micro X-ray
diffractometer (micro-XRD) was used to measure the phase composition of joints. The result shows that in the welding current range of
0.3~0.7 KA, the tensile shear load of the joints increases first and tends to be stable with the increase of the welding current; in the welding
time range of 2~6 cyc, welding time has no significant influence on the tensile shear load of joints; in the electrode force range of 40~280
N, tensile shear load of joints increases and then turns to decrease with the increase of the electrode force. The largest tensile shear load of
joints is up to 91 N when 1= 0.7 kA, T=3 cyc, F= 160 N and fracture occurs in the heat affected zone. The joints form a mutual nugget, the
interface between the nugget and TC4 is smooth, but the interface between the nugget and 1060 is relatively asperous. AlsTi, Al;Ti and
AlTis are generated in the nugget, and needle-like compound AlsTi is found in the interface between 1060 and nugget, which play an
important role in the strength of joints.
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