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Ultrasonic Shot Peening Forming Process of Integrally Stiffened Panel

Miao Wei
(Nanjing Electronic Equipment Institute, Nanjing 210016)

Abstract: This paper regards 2024 aluminum alloy as the object to research the radius of curvature of the ultrasonic
shot peening (USP) forming. Using ABAQUS and experiments to explore the USP forming process of
integrally-stiffened panel and non-stiffened panel, we found that stiffeners have an obvious impact on curvature.
Through the results of the simulation of integrally-stiffened panels reflect the relationship between the impact velocity
and the diameter of needles and transverse curvature radius of integrally-stiffened panel. Under the premise of keeping
other parameters intact to change impact velocity, when it is less than 4m/s, the curvature changes obviously, while it
exceeds 4m/s, the change is leveling off. When changing needle diameter, 2mm diameter of needles show an obvious
difference in comparison with 1.2mm diameter of needles. If the diameter exceeds 2mm, the change is leveling off.

Key words: ultrasonic shot peening; integrally-stiffened panel; curvature radius; residual stress
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