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Abstract

We performed a shot peening test and used a 2-D finite element model which predicts the compressive residual stress
distribution below the material’s surface. In this study, the concept of ‘impact cycle’ is introduced to account for the
irregularity in the shot's impact position during testing. The impact cycle was imbedded in the finite element model. In the
shot peening test, shot bombarded a type-A Almen strip surface with different impact velocities. To verify the proposed
finite element model, we compared the deformed cross sectional shape of the Almen strips with the shapes computed by
the proposed finite element model. Good agreement was noted between measurements and the finite element model
predictions. With the verified finite element model, a series of finite element simulations was conducted to compute the
residual stress distribution below the material’s surface and the characteristics of these distributions are discussed.

Key Words : Shot Peening, Residual Stress, Almen Strip, Arc Height

w5 FHel A =
TE A7IEAM #W 9 2

] (Residual compressive stress)S-

olty, £EXY A¥PL AH Zlo]
2

57
BHon dRTHLLE TYdot 3 A

A3t Hong et al.[2]E 9 =5 o u] FA}
7ok Ajme] W Zs e e H](hardening

—

=% EH??H"’L 71 A58 skl
# WA AR Tt el 7] A F- 8 E-mail: ysl@cau.ac.kr

172 /=224 713 s R|/M 214 M 3%, 20124

=2
=
)

parameter ratio)7} ¢EAF-SE R T A
ks BA3 T 183l Kim et al
fretass)a] RES ARt W

5 o
o iz rlo

- mlﬂ
o
>,
r'l
=5
-] du o b
o,
jale
(R 82l B T T o

oo rlo |m
v
2

i
_EL
o
;_9_, o
i
[
uf
rlo
It
>~
>,
n
rr
2o
[e]

34
=
o
ol
2

>
2

B T = (SO v = A i S o

ol

o

X
Kuiin) i

<



Arc Height

Peened Side

Almen Gauge

Fig. 1 Almen test system
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Fig. 2 Shot peening equipment for air type

Impact nozzl

Fig. 3 Almen strip installed between two jig

Table 1 Property of SAE1070 steel

Property Value
Density 7800kg/m3
Poisson’s Ratio 0.29
Young’s Modulus 205GPa
Yield Strength 1268MPa
Ultimate Strength 1422MPa
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Fig. 4 1/2 Symmetry Almen test FE model
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Fig. 5 The dent size for a single shot impact
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Fig. 6 The indentation location of shot impact with
100%coverage
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Fig. 7 The impact order for 100% coverage at 1-cycle
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comparison for different impact velocity

Table 2 Numerical values of FEM with change impact
velocity (2-cycle)

Impact  Arc height  Arc height
velocity EXP. FEA Error
(m/s) (mm) (mm)
25 0.99 0.92 7.07
30 1.14 1.21 6.14
35 1.35 1.27 5.93
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Fig.10 Effect of impact velocity with arc height (10-
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