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Review on Laser Shock Peening Technology and Multiscale Simulation

SONG Shijie*, DU Xin', ZHAO Jianfeng®, ZHOU Liucheng®, KAN Qianhua’, ZHANG Xu'
(1. Applied Mechanics and Structure Safety Key Laboratory of Sichuan Province, School of Mechanics and Aerospace
Engineering, Southwest Jiaotong University, Chengdu 610097, China;
2. Institute of Systems Engineering, China Academy of Engineering Physics (CAEP), Mianyang 621000, China;
3. Science and Technology on Plasma Dynamics Laboratory, Air Force Engineering University, Xi’an 710038, China)

[ABSTRACT]

Laser shock peening (LSP) technology is a new surface modification technology that uses high

power density and short pulse lasers to strengthen the surface of materials. It can generate gradient nanostructure and
compressive residual stress on the material surface, improving the mechanical properties of materials. This paper introduces
the development and research of laser shock penning and the application prospect of this technology is prospected.
Subsequently, the principle of laser shock penning is analyzed, and the strengthening effect of the residual stress and
gradient nanostructures induced by the laser shock penning on the material is analyzed. This paper reviews the influence of
laser shock peening on the strength and ductility, fatigue resistance, wear resistance and stress corrosion cracking resistance
of materials. Finally, the multiscale simulation research of laser shock peening is introduced from macroscopic, mesoscopic,
micro-mesoscopic, microscopic and nanoscopic scales, and the differences in simulation methods at different scales are

compared.

Keywords: Laser shock peening (LSP); Residual stress; Gradient nanostructure; Mechanical property; Multiscale simulation
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