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Ultrasonic Peening Forming Process in Perforated Plate Based on Finite Element Simulation
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(1. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing
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Abstract: To explore the problems of hole deformation and stress concentration induced by peening forming on alumi-
num alloy perforated plate, the finite element method was adopted simulate the hole deformation on 2024 aluminum alloy
perforated plate. The influences of distance from the peening region to the hole (the hole margins L) on hole deformation
were analyzed. The influence of the parpmeters, such as sheet thickness, shot peening speed and surface coverage, on
the degree of hole deformation were discused. The hole margins curve was drawn to show which distance should be se-
lected when the value of hole deformation B<<1% and B<(2%. The results show that the hole deformation is the biggest
and the stress concentration is significant when the hole margins is small(0<CL<C1). Sheet thickness has an aimportant
influence on the value of hole deformation, which decreased to 1% when the sheet thickness increases to 6 mm. Large
hole margins should be selected with the increase of shot peening speed and surface coverage when the value of hole de-
formation is constant, when the surface coverage F>>140% , the value of hole deformation reduced to less than 1% on the
condition that the hole margins increases to more than 17 mm.
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Fig. 1  Schematic diagrams of the ultrasonic peening

forming process
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Table 1
about 2024-T351 aluminum alloy

Material parameters of the Johnson—-Cook model

o/(kg+m™’) E/GP Poisson’s ratio A/MPa D/MPa

2 730 69 0. 33 369 684

n m C Epsilon sot zero

0.73 0 0.008 3 1
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Fig. 3 Finite element model of the ultrasonic shot peening
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(b) Hole deformation in the Y direction

(¢) Hole contour deformation
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Fig. 4 Hole deformation after shot peening forming process
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Fig. 7 Influences of the shot peening speed on the hole margins and value of hole deformation
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