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Numerical simulation for compressive residual stress of shot-peening
based on SPH coupled FEM

LIU Fei-hong, WANG Jian-ming “, YU Feng, ZHANG Gang
('School of Mechanical Engineering, Shandong University, Jinan 250061, China)

Abstract; In dealing with shot-peening simulation, FEM( finite element method) can not simulate a mass of shots im-
pinging the target. To overcome the defect of FEM, the SPH ( smoothed particle hydrodynamics) coupled FEM model-
ing for shot-peening was presented, in which the shots were modeled by SPH particles and the target material was mod-
eled by FEM. The two parts interact through a contact algorithm. The material model for shot flow was established, and
the relationships between compressive residual stress and peening frequencies, coverage, velocities were analyzed.
Steady compressive residual stress can be obtained by repetitious peening, higher coverage can improve the distribution
of compressive residual stress, higher velocities can induce higher and deeper residual stress in the target surface. The

simulation results agree well with the experimental data.
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Fig.1 The model of shot-peening numeral simulation
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Fig.2 Shots impacting work piece
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Fig.3 The distribution of shots on the work piece
before impacting
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Fig.4 Residual stress profiles at area A for different
frequencies of impingements
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Fig.5 Residual stress profiles at area B for different
frequencies of impingements
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Fig.6  Residual stress profiles at area C for different
frequencies of impingements
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Fig.7 Residual stress profiles at area A, B, C for the

10™ impingements
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Fig.9 Residual stress profiles for different peening coverage
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Fig. 10  Residual stress profiles for different
peening velocities
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Fig.11 Profiles of impingement velocities at different time
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