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Effect of Ultrasonic Cavitation Treatment on Cold
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Abstract ; In order to solve the welding slag and pore defects during the cold metal transfer ( CMT) welding process
caused by the dense oxide film on the surface of ordinary 6061 aluminum alloy, the research was carried out. It was
found that the 6061 aluminum alloy treated by ultrasonic cavitation had a significantly smaller surface oxide film
thickness, which can significantly improve the flow process of the molten pool of CMT welding and reduce welding slag
defect. At the same time, the ultrasonic cavitation treatment can reduce the oxide film particles in the molten pool,
promote the conversion of pore heterogeneous nucleation to homogeneous nucleation, slow down the pore nucleation rate,
and reduce the diameter of pore formation. In addition, a better weld connection can be achieved by seeking the best
pulse current, controlling the temperature gradient distribution of the molten pool, reducing the Lorentz force inside the
molten pool and the shear stress caused by the surface tension gradient of the molten pool. The experimental results show
that the pulse current is larger when the weld structure performance of the ultrasonic cavitation treatment reaches the
best, and the ultimate tensile strength is increased from 158.7 MPa to 208. 7 MPa, and the structure performance is
significantly better than that of ordinary weld.
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Table 1  Standard chemical composition of 6061 aluminum alloy and ER4043 welding wire %
FL44 B Al Si Fe Cu Mn Mg Cr Zn Ti
6061 iy 4x FERl 0.60 0.70 0.25 0.12 1.10 0.01 0.20 0.15
ER4043 522 FEAt 0.60 0.80 0.30 0.05 0.05 0.01 0.10 0.02
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Figure 1 CMT welding device and welding process
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Figure 2 Droplet transfer and pool flow of

ordinary 6061 aluminum alloy
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Figure 3  Droplet transfer and pool flow of ultrasonic

cavitation treatment 6061 aluminum alloy
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Figure 5 Molten pool flow of ordinary
6061 aluminum alloy
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Figure 6  Molten pool flow of ultrasonic cavitation

treatment 6061 aluminum alloy
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Figure 7 Weld surface of ordinary
6061 aluminum alloy
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Figure 8 Weld surface of ultrasonic cavitation

treatment 6061 aluminum alloy
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Figure 9  Cross section shape of ordinary

6061 aluminum alloy weld
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Figure 10 Cross section shape of ultrasonic

cavitation treatment 6061 aluminum alloy weld
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Figure 11  Connection size of ordinary

6061 aluminum alloy weld
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aluminum alloy weld
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