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Effects of Ultrasonic Impact on Microstructure and Properties of
Friction Stir Welded Aluminum Alloy
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(Jiangxi Key Laboratory of Forming and Joining Technology for Aviation Components, Nanchang Hangkong University,
Nanchang 330063, China)

ABSTRACT: The paper aims to analyze the effects of ultrasonic impact on joint structure and corrosion resistance of aluminum
alloy joint after friction stir weld. UIT was firstly applied to the surface of 2A12 aluminum alloy friction stir welded joint. The
microstructure, micro-hardness and corrosion resistance of the joints before and after UIT were analyzed. A layer of plastic de-
formation was observed on the surface of the joints after UIT, and the dislocation density in the plastic layer was increased,
leading to work hardening and surface hardness increase. The hardness of the thermo-mechanical affected zone (TMAZ) and
heat-affected zone (HAZ) of the joint was increased by more than 60%. Immersion test results showed that the corrosion rate
was halved after UIT. Therefore, it can be concluded that UIT can effectively improve the hardness of friction stir welded alu-
minum alloy, and improve the corrosion resistance as well.
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Fig.1 Geometric dimensioning of tool
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Fig.2 Macroscopic morphology of joint surface before and after UIT
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Fig.3 Microstructure of base material
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Fig.6 Microstructure of stir zone
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Fig.7 Micro-hardness distribution in different areas
of joint surface
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Fig.8 Surface morphology of sample before and after UIT
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Fig.9 Morphologies of corrosion pits before and after ultrasonic impact
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