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Fig.2 Metallographic sample interception position and schematic diagram of

cross-sectional area division
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Fig.4 Macroscopic morphology of joint cross section
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Fig.5 Microstructure and EDS spot scanning position of I zone (stir zone) in Fig.4
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Table 2 EDS spot scanning results in Fig.5 (b) (atomic fraction) %
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Fig.6 Microstructure and EDS spot scanning position of Il zone (transition zone between

stir zone and thermal-mechanical affected zone) in Fig.4
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Table 3 EDS spot scanning results in Fig.6 (b) (atomic fraction) %
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Fig.7 Micro-morphology and EDS surface scanning results of Ill zone

(thermal-mechanical affected zone) in Fig.4
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Fig.8 Microstructure and EDS spot scanning position of intermediate layer in

thermal-mechanical affected zone
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Table 4 EDS spot scanning results in Fig.8 (atomic fraction) %
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Fig.9 Microstructure and EDS spot scanning position of IV zone (heat affected zone) in Fig.4
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Study on Effect of Process Parameters on Morphology and Mechanical
Properties of TiNi Alloy/TC4 Titanium Alloy Ultrasonic Welding Joint

WU Hongyan', CHEN Jiong', SANG Yurui', CHEN Yuhua’, WANG Litao’

(1. Jiujiang Vocational and Technical College, Jiujiang 332007, China;
2. Nanchang Hangkong University, Nanchang 330063, China)

[ABSTRACT] TiNi memory alloy and TC4 titanium alloy dissimilar materials were welded by ultrasonic welding with
nickel and pure aluminum as transition interlayer materials. The effects of different process parameters on the morphology
and mechanical properties of TiNi/TC4 dissimilar metal welding joints were studied. The results show that the plastic
deformation of materials near the interface of Al interlayer is much larger than that of Ni interlayer, and a large amount of
Al is extruded from the interface. Welding time and pressure have a significant effect on the tensile shear force of welded
joints, and the tensile shear increases first and then decreases with the increase of welding time and pressure. The ultrasonic
welding process will also change the microhardness of the weld zone material, parallel to the direction of the bonding
surface, the core position compared with the unwelded base material hardness has a small increase, perpendicular to the
bonding surface direction, the closer to the bonding interface, the higher the hardness of the material, but the increase of the
two generally not more than 10%.

Keywords: TiNi alloy; TC4 titanium alloy; Process parameters; Ultrasonic welding; Mechanical properties
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Research on Microstructure and Tensile Shear Properties of A/Mg Friction
Stir Spot Welding—Brazing Joints

XIE Jilin, WANG Hongwei, CHEN Yuhua, LIU Wenkuo, ZHANG Timing, WANG Shanlin
(Jiangxi Key Laboratory of Forming and Joining Technology for Aviation Components,
Nanchang Hangkong University, Nanchang 330063, China)

[ABSTRACT] Friction stir spot welding—brazing process was used to connect 2A14 aluminum alloy and AZ31
magnesium alloy. The microstructure, chemical composition and phase composition of the joints with different parameters
were studied by scanning electron microscope, energy dispersion spectrum and X-ray diffractometer. The tensile and
shear properties of the joint were tested by electronic universal testing machine. The results show that the stir zone is
mainly composed of Al-Mg intermetallic compounds and a small amount of MgZn phase and MgZn, phase. The thermal-
mechanical affected zone is mainly composed of Zn-rich solid solution and Mg,Zn; phase. The zinc solder near the
aluminum alloy in the heat affected zone did not react with other elements, while the zinc solder near the magnesium alloy
reacted with magnesium to form Mg—Zn intermetallic compounds. When the pressure distance of the shaft shoulder is 0.5
mm and the rotation speed of the mixing head is 950 r/min, the tensile shear load of the joint reaches the maximum value
7.6 kN.

Keywords: Friction stir spot welding; Brazing; Al/Mg dissimilar alloys; Microstructures; Mechanical properties
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