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Numerical Simulation and Experimental Analysis of Effect of Unilateral Laser
Shot Peening on Deformation of 7050-T7451 Aluminum Alloy Sheet

Ding Zhaogun
Shandong Jianzhu University, Jinan, Shandong 250101

Abstract : The deformation of 7050-T7451 aluminum alloy sheet during laser shot peening is numerically
simulated by finite element method. Simulation of laser shot peening process based on explicit
dynamics module. By using Johnson—Cook constitutive model, the effect of high strain rate on material
behavior is considered, the peak pressure of shock wave and its temporal and spatial distribution are
extracted, and the corresponding simulation is carried out using the flat—top beam setting. The results
show that the increase of peak pressure of shock wave significantly increases the deformation of
thin plate. Under different peak pressures, the bulging deformation in the central area of the aluminum
alloy sheet is in good agreement with the experimental results. Through nonlinear regression analysis,
the relationship model between the height of the bulge and the peak pressure of the shock wave is
obtained, which further verifies the reliability of the numerical simulation and provides a theoretical
basis for optimizing the laser shot peening process.

Keywords : laser shot peening; 7050-T7451 aluminum alloy; finite element simulation; shock
wave peak pressure; deformation analysis
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