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Fig.1 Hybrid model for two types of SPH particles
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Fig.3 The process of shots impacting the target
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Fig.4 Effect of impact velocity on residual stress
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Fig.5 Effect of impact time on residual stress

E6 MEELGMES

Fig.6 Typical positions of craters
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Numerical Simulating for Residual Compressive Stress of
Shot-peening Based on SPH Coupled FEM

WANG Li-ping, WANG Jian-ming, PEI Xin-chao, ZHAO Li-li

(School of Mechanical Engineering, Shandong University, Jinan 250061, China)

Abstract. Because FEM (finite element method) cannot simulate a mass of shots impinging the target, the

SPH ( smoothed particle hydrodynamics) coupled FEM modeling and simulating for shot peening is presented,

in which the shots are modeled by two types of SPH particles and the target is modeled by FEM and the two

parts interact through a contact algorithm. Combining with the random algorithm, the random model for shot

flow is established and the state equations for shot flow are deduced. The relationships between residual com-

pressive stress and peening velocity, peening time, and the residual compressive stress at typical positions are

analyzed. The results show that higher velocity can cause deeper residual compressive stress under target’ s

subsurface. After a certain period of shot-peening, the residual compressive has hardly changed, of which the

maximum residual compressive stress changes by less than 10% . The residual stress at the center of impinge-

ment

reaches the maximum.

Key words: residual stress of shot-peening; SPH; FEM; state equation for air; state equation for shots



