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Experiment and Numerical Simulation of Water—jet Cavitation Peening

Processing in 45 Steel
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Abstract: Water—jet cavitation peening was a new technology using impact wave pressure generated by micro
bubbles collapsing near the surface of material in the submerged cavitating jets processing, which was used for
inducing compressive residual stress layer in the surface of metallic materials, and its fatigue life was im-
proved. According to the cavitating water shot peening tests on 45 steel, a bilinear isotropic model in nonlinear
inelastic model was created by ANSYS/LS—-DYNA finite element analysis software, the interaction between
shock wave pressure and material of dynamics of the cavitating jets processing was simulated. the distribution
rule of compress residual stress forming in the surface layer was obtained, and the constitutive relation ship,
meshing, load magnitude, load history and other key issues were discussed. The shock wave pressure under
different peak loads and the method of continuous wave loading were adopted to predict the distribution of re-
sidual stress. A small residual stress measurement device (PSPC/MICRO) is used to test the residual stress
induced by WCP. The results show that the numerical simulation agrees well with the experimental results of

magnitude and distribution of the residual stress determined by the X-ray diffraction method.
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Fig. 1 Schemes of strengthening principle and test method
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Table 1 Performance parameters of 45 steel

Properties Value
Density p/(kg *+ m*) 7 800
Poisson’s ratio v 0.28
Elastic modulus E/GPa 210

Dynamic yield strength §,/MPa 650

Tangent modulus 7/ MPa 0
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Fig. 6 Typical nodes in the position of the finite element
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