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Table 1 Chemical composition of 7075 aluminum alloy and
ER5356 welding wire (/%)

Material 7075 aluminum alloy ER5356
Zn 5.1-6.1 0.1
Mg 2.1-2.9 4.5-5.5
Cu 1.2-2.0 0.1
Fe <0.5 0.4
Si <0.4 0.25
Mn <0.3 0.05-0.2
Cr 0.18-0.28 0.18-0.28
Ti <0.20 0.06-0.20
Al Bal. Bal.
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Fig.1 Schematic diagram of the test device
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Fig.2 Schematic diagram of ultrasonic-assisted welding
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Table 2 CMT welding parameters

Welding current/ Welding speed/ Shield gas flux/
A mm s L min*
125 8 20
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Fig.4 Macro-appearances of welding joints with the different ultrasonic power treatments: (a) 0 W, (b) 600 W, (c) 900 W, and (d) 1200 W
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Fig.5 Microstructures of welding joints with different ultrasonic power treatments: (a) 0 W, (b) 600 W, (c) 900 W, and (d) 1200 W
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Effect of Ultrasonic Power on the Microstructure and Properties of 7075 Aluminum
Alloy CMT Welding Joint

Li Ruifeng, Chen Furong
(School of Materials Science and Engineering, Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: In order to solve the problems of many pores, coarse grain and poor mechanical properties of the aluminum alloy joints, the
welding of the 7075 aluminum alloy thin sheet was completed using the CMT welding method, and the ultrasonic wave was introduced in
the welding process. The influence of different ultrasonic power on welded joint stomata, microstructure and mechanical properties were
investigated by metallography, EBSD, and mechanical properties test. The results show that ultrasonic vibration can significantly reduce
the number of pores and increase the melting width, and the width of heat affect zone (HAZ) decreases with the increase of ultrasonic
power. When the ultrasonic power is 1200 W, the microhardness of the welding joint is higher than that without ultrasound, the tensile
strength is 85 MPa higher, and elongation after fracture is 1.4% higher. According to EBSD results, the average grain size of the weld is
36.89 um when the ultrasonic power is 1200 W, 9.99 um less than that without ultrasound. The weld grain is refined obviously. With the
increase of ultrasonic power, the proportion of large angle grain boundaries increases, and the plasticity of welding joints increases.

Key words: ultrasonic power; microstructure; mechanical properties; 7075 aluminum alloy; CMT
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