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Residual stress Analysis of Inclined Shot Peening
Using Finite Element Method

Seung Baek, Won-ho Yang,
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Abstract :

Chang-Sung Seok, Meong-Hae Ryu
EyY), Inclined shot peenint(AA} ZE¥Y)

The purpose of this study is to analyze the impact of shot peening angle on residual

stress distribution. From the residual stress analysis of perpendicular shot peening, it could be known
that the residual stress in the case of high velocity is larger than low velocity, but the amount of
shot size has little effect on the magnitude of compressive residual stress. The centroidal residual
stress is not greatly affected by the inclined shot peening but mainly related to the unstable conditions
of surface residual stress field. Therefore, this tendency may lead to reduce fatigue life of treated

material.
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Fig. 1 Schematic diagram of shot ball action

during inclined shot peening
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Fig. 2 Schematic diagram of elastic-plastic
boundary below the contact zone
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Table 1 Monotonic properties of SM45C

Yield Tensile Young’s ; ,
strength | strength | modulus Poisi?n S
[MPa] [MPa] [GPa] atio
650 868 205 0.3

LEE SEA] A7)
£ o8 Mo vttt §hEe] zlo] 4l
a7)e] o]E#e 2 (HE olgsa, A DE
o]-g35fe] tEol WA S AT} Table 2+
HEES £57} 50m/s, £EES A Eo] 0.6mm
A u REFY F B ko] Zole} AVE

Table 2 Comparison between theoretical and
analysed results in dent depth Z and

dent radius a according to shot
peening (shot diameter=0.6mm)
Dent depth, | Dent radius,
Z(mm) a(mm)
Theory 0.0196 0.108
FEM 0.0205 0.11
Error(%) 4.6 1.8
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Fig. 5 Residual stress distribution for different

shot velocity (shot diameter=0.6mm)
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