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Research Progress of Surface Impact Treatment Improved Stress Corrosion Cracking
Resistance of Friction Stir Welded Aluminium Alloys

ZHANG Fu-lin, ZHANG Ti-ming, DENG Yun-fa, FAN Hao, XIONG Tao-huan, CHEN Yu-hua

(Jiangxi Key Laboratory of Forming and Joining Technology for Aviation Components,
Nanchang Hangkong University, Nanchang 330063, China)

ABSTRACT: Aluminium alloy is widely used in aerospace, high-speed trains and other new equipment. Friction stir
welding is an important manufacturing method for these equipments. However, these welded structures are often affected
by the corrosive environment during construction and service, and stress corrosion cracking (SCC) is highly likely to oc-
cur under the coupling of external force or residual stress. Many studies have confirmed that surface impact can improve
the SCC resistance of aluminum alloy. However, the protection mechanism is still in the speculative stage, and no con-
sensus has been reached yet. Based on the mechanical and corrosion factors of SCC, the effects of surface impact on the
mechanical properties and corrosion resistance of materials were discussed. And, on this basis, the research direction of
improving the SCC resistance of friction stir welded joints of aluminum alloy by surface impact treatment was put forward.
That is, to quantitatively reveal the contribution of mechanical factor and corrosion factor in the modified layer to stress
corrosion resistance. It can lay a foundation for clarifying the key factors and mechanism of surface impact to inhibit
stress corrosion of aluminum alloy FSW joints, and provide theoretical support for optimization of impact process.
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Fig.1 Typical microstructures of FSW welded aluminum alloy
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Fig.2 SSRT curves for FSW joints of 2A12 aluminum alloy
under different conditions
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Fig.3 Curve of corrosion current density and strain for
X80 steel
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