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Abstract Multiple factors and their multi-level effects on the three-dimensional (3D) residual stress field by laser
shot peening (LSP) are considered comprehensively. and the model of secondary fuzzy comprehensive evaluation is
established based on fuzzy mathematics theory. With such a technical method, the relative merits of residual stress
field in LSP by finite element analysis are evaluated, and the fatigue simulation tests of the specimen treated by LSP
are done. The fatigue life results show that fuzzy comprehensive evaluation for 3D residual stress field by LSP is
effective and feasible. This method will provide guidance for the optimization and control of 3D residual stress field by
LSP.
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Table 1 Parameters of LSP and simulation results of residual stress field

Test N Parameters of LSP Results of residual stress field
est No.
A /GPa B /mm C Z,/mm Z o/ M ohax/ MPa o'/ MPa
1 1.5 5 1 0.513 0.083 179.13 160. 05
2 3.5 5 3 1. 356 0.353 199. 36 86. 05
1.0 1.0
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, = {0.3,0.5,0.4,0} yu, = {0.4,0.5,0.3,0},u; = {0.2,0.4,0.6,0.3},u, = {0.1,0.4,0.7,0.2}.
XF wy H— Ak 5 35725 R B S AL AR -
A, = {0.25,0.42,0.33,0}, A, = {0.33,0.42,0.25,0},
A, = {0.13,0.27,0.40,0.20}, A, = {0.07,0.28,0.51,0.14}.
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