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Analysis of the residual stress field in hole specimen by laser
shock processing with different power density

JIANG Yin-fang,ZHANG Jian-wen, JING Ran, HUANG Qin,HE Yu-zhong
(School of Mechanical Engineering,Jiangsu University , Zhenjiang 212013, China)

Abstract ; Laser shock processing is a new technique for fasten holes and the key is how to set the parameters of laser
shock processing (LSP). Finite element method has been used to predict the distribution of residual stress with differ-
ent power density. FEA code ABAQUS is used as a platform to study the residual stress field with different power den-
sity. The result indicates that the residual stress distribution caused by different power density within 0 ~6 mm are ba-
sically uniform,the biggest residual compressive stress emerges in the hole edge,the impact region is not very differ-
ent. In un-impacted side, there is only residual compressive stress,which is induced by the sheet metal’s deformation.
With the increase of peak pressure, the residual compressive stress in hole inner wall is also increased , which also cau-
ses overlarge residual tensile stress near the center of sheet thickness direction, it is very adverse to improve the resist-
ance of the fatigue performance.
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Density Elasticity Poisson’s Yield
Material
/(kg + m~%) | Modulus/GPa rate stress/MPa
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Tab.2  the model parameter
Material A/GPa B/GPa n C
7050 - T7451 0.454 319.5 0.32 0.027
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