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Abstract

In this paper, we propose a 2D-FE model in single impact with combined physical factors to obtain a
unique residual stress by shot peening. Applied physical parameters include elastic-plastic deformation of shot
ball, material damping coefficients, strain rate, dynamic friction coefficients. Single impact FE model consists
of 2D axisymmetric elements. The FE model with combined factors showed converged and unique
distributions of surface stress, maximum compressive residual stress and deformation depth. Further, in
contrast to the FE models with rigid shot and elastic deformable shot, FE model with plastic deformable shot
produces residual stresses very close to experimental solutions by X-ray diffraction. We therefore validated
the 2D FE model with combined peeing factors and plastic deformable shot. This FE model will be a base of
the 3D FE model for residual stresses by multi-impact shot peening.
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(b) Equivalent plastic strain of shot
Fig. 1 Plastic properties for FEA and deformed shot
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Fig. 2 FE model for single shot impact
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Fig. 7 Dynamic frictional effects
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Fig. 8 Strain-rate effects
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Fig. 9 Residual stresses with combined physical factors
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