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Table 1 Conditions of Shot-peening

Condition Shot- Peening
Impeller Dia 490 mm
Blades
i 9 > 5
Width /Q'ty Omm/6 pes
r.p.m 2200 r.p.m
Shot Ball Dia. 0.8 mm
Time 24 sec.
Arc Height -
(Alman A-Stip) 0375 mm
Coverage 85 %

Fig. 10 Fixture of specimen
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Table 2 Measuring condition of residual stress

X-Ray Diffration Condition
Taget | Cr-v
X-Ray Voltage 30 KV
Source
Current 10 mA
[} 0° 15" 307 45
20 1400 ~ 170°
Diffration Scintillation Counter

Fig. 11 Photograph of X-Ray diffraction machine
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Table 3 Chemical composition (wt.%)

C Si Mn P S Cr

0.56 0.25 0.84 0.016 0.009 0.88

Table 4 Mechanical properties

Tensile strength Elongation Hardness
(MPa) (%) (Hgp)
1226 9 275

253275

Fre-crack T gt =
e W | Pt — ]
7 t =
e »
‘ | .
__ il 125 12.5
3.5

Fig. 12 Configuration of CT -specimen (unit:mm)
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Fig. 13 Apparatus of fatigue test machine (INSTRON 8501)
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Table 5 Simulation data for FEM simulation and

material property data

Simulation data

3-D structural solid element
Element mode

{8-node)
FEM program ANSYS Ver 5.6
Node 3858
Element 2870
Material property data
Young' modulus 215800 MPa
Poisson's ratio 0.39

Fig. 14 Finite element half model of CT specimen
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Table 6 The value of fatigue crack growth AKth (Mpa V)

Tmperature | RT(unp) {RT(shp) 100°C 150°T 180
Growth _ B i
Threshold | 261 | 808 | 579 5.44 5.06
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Table 7 Experimental constants by da/dN=C(JK)™ for the fatigue

crack growth

4K Range da/dN Range
Tem. m C
(MPaV m) (mm/cycle)
30510 "< da/dN
RT(un) | 742< gk <1791 | w0010 =dadN ) oo oo x10°

<4057%10°

1.131 % 10 "< da/dN

RT{sh) | 10.95< 47K <2091 3.774 6.93x10™"
<5701 %107
R762 %10 "<da/dN .
100°C [10.49< 7K <2151 “ 2607 | 15%10
<5721%10°
7.051 X 10 < da/dN
150C [11.01< JK<23.06 e 244 | 201%10°
- <6.022x10°
6351 % 10 " < da/dN
180C |11.82< JK<2137| 0 @ 236 | 2.4x10°

\ <5031 x10°
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(b) stress distribution around the area with maximum

stress of  unpeened result

{c) stress distribution around the area with maximum
stress of shot peened result

Fig. 25 Finite element method result
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(a) unpeened

(b} shot peened
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(c) shot peened 180T
Fig. 29 SEM Photographs of frature surface
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A Study of Shot peened Spring Steel for Fatigue
Crack Propagation Characteristic and
Compressive Residual Stress Disappearance on

the High Temperature

Myung-Koon Son

Dept. of Mechanical Engineering,
Graduate School of Pukyong National University.

Abstract

The compressive residual stress, which is induced by shot peening
process, seems to be an important factor of increasing the fatigue
strength. And then it was showed that residual stress was
disappcarenced at the high temperature. The fatigue charateristic
study of a SUPY spring steel processed shot peening is performed
by considering the high temperature service conditions in the range
of room temperature through 1807 in the range of stress ratio of
0.3 by means of opening mode displacement. The fatigue resistance
characteristics and fracture strength at high temperature is
considerable lower than that of room temperature in the early stage

and stable of fatigue crack growth region.

Key words : Shot Peening(2:E3014), Residual Stress(zHF2#),

High Temperature(i+-), FEM(F 32 4), Fatigue Crack Propagation
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Nomenclature

da/dN : Fatigue crack growth rate
K ! Stress intensity factor
AJK  Stress intensity factor range

AP ¢ Load range

R © Stress ratio

Kmaxe © Maximum Stress intensity factor
Kinn ¢ Minimum Stress intensity factor
C © Material constant

m © Fatigue crack growth exponent

a/ W  Crack length of width ratio

B.; E % © Compliance

Ber @ Effective specimen thickness

Biet @ Net thickness

E’ - Elastic modulus of meterial

v * Crack opening displacement(COD}
P © Load on specimen

Cq © Normalized K-gradient
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