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The Finite Element Analysis for Prediction of Residual Stresses
Induced by Shot Peening

Cheol Kim, Won-Ho Yang Ki-Deug Sung, Myoung-Rae Cho, Myung-Hoon Ko

Key Words: Shot Peening(<: E3]3), Finite Element Analysis(f+ 32 43]4), Residual Stress(Zt¥F
5 8), Plastic Deformation(443 ¥ &), Dent(%E)

Abstract

The shot peening is largely used for a surface treatment in which small spherical parts called shots
are blasted on a surface of a metallic components with velocities up to 100m/s. This treatment leads to
an improvement of fatigue behavior due to the developed compressive residual stresses, and so it has
gained widespread acceptance in the automobile and aerospace industries. The residual stress profile on
surface layer depends on the parameters of shot peening, which are, shot velocity, shot diameter,
coverage, impact angle, material properties etc. and the method to confirm this profile is only
measurement by X-ray diffractometer. Despite its importance to automobile and aerospace industries,
little attention has been devoted to the accurate modelling of the process. In this paper, the simulation
technique is applied to predict the magnitude and distribution of the residual stress and plastic
deformation caused by shot peening with the help of the finite element analysis.
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Fig. 1 Schematic of elastic-plastic boundary below
the contact zone
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Fig. 2 Model

(b) Axisymmetric model
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(a) FE model
Fig. 3 Axisymmetric finite element model for shot

(b) Contact region

peening analysis
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Table 1 Monotonic properties of SAE1045

. Strain ! Strength | True fracture
Yield stress . i -
hardening | cocfficient stress
(MPa) i )
exponent n | K (MPa) (MPa)
380 0.23 1185 985
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Fig. 4 Dent after shot ball impact (shot diameter=
0.6mm, shot velocity=45m/s)
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Fig. 5 Comparison between theoretical and analysed
results in dent depth Z according to shot
velocity (shot diameter=0.6mm)
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Fig. 6 Comparison between theoretical and analysed
results: in dent radius a according to shot
velocity (shot diameter=0.6mm)
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Fig. 7 The time history of the shot velocity (shot
diameter=0.6mm, shot velocity=45m/s)
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Fig. 8 The time history of the surface stress: at the
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Fig. 9 Stress contour distribution after shot peening
(shot diameter=0.6mm, v=45i/s)
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Fig. 10 Residual stress distribution for different shot
velocity (shot diameter=0.6mm)
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Fig. 11 Surface residual stress and maximum residual
stress distributions for different shot velocity

(shot diameter=0.6mm)
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Fig. 12 Residual stress distribution for different shot
diameter (shot velocity=45ny/s)
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Fig. 13 Surface residual stress and maximum residual
stress distributions for different shot diameter
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