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A Study of Shot peened Spring Steel for Fatigue Life Improvement
and Compressive Residual Stress Disappearance on the High Temperature
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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 disappearenced at the high temperature.
The fatigue charateristic study of a SUP9 spring steel processed shot peening is performed by considering the high
temperature service conditions in the range of room temperature through 180°C 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
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Fig. 1 Schematic diagram of Shot peening
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Table 1 Conditions of Shot-peening

Condition Shot- Peening
Tmpeller Dia 490 mm
Blades
90mm/6
Width /Q'ty e
I.pm 2200 rpm
Shot-Ball Dia. 0.8 mm
Time 24 sec.
Arc Height
.3
( A-Stip) 0.375 mm
Coverage 85 %

Fig. 2 Fixture of specimen
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Fig. 3 Photograph of X-Ray diffaction machine
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Table 2 Measuring condition of residual stress

X-Ray Diffration Condition
Taget G-V
;iz Voltage 30 KV
Current 10 mA
v 0,15 30° 45°
28 140° ~ 170°
Diffration Scintillation Counter
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Table 3 Chemical composition (wt.%)

C Si Mn P S C
0.56 025 0.84 0016 0.009 0.88
Table 4 Mechanical properties
Tensile strength Elongation Hardness
(MPa) (%) (Hzs)
1226 9 2.75

2-912.75
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Fig. 4 Configuration of CT-specimen (unit:mm)
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Fig. 5 Apparatus of fatigue test machine (INSTRON 8501)
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Fig. 6 Finite element half model of CT specimen

Table 5 Simulation data for FEM simulation and
material property data

Simulation data

Element mode | 3-D structural solid element (8-node) (b) stress distribution around the area with maximum
FEM program ANSYS Ver 56 stress of tnpeened result

Node 7715

Element 5740

Material property data

Young® moduhis 215800 MPa
Poisson's ratio 0.39
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Fig. 8 Finite element model of CT specimen
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Fig. 9 Relations between fatigue crack growth
rate and stress intensity factor range
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Table 6 Experimental Constants by dg/iN = C(gK)™
for the Fatigue Crack Growth

AKth m C
RT(un) 56 2592 2.21 x10°
RT(sh) 8.08 3774 | 6.93x107"
100 5.79 2.607 15x10°
150°C 544 2.44 201x10°
180°C 5.06 2.36 24x10”
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Fig. 13 Compressive Residual Stress Distributions
Produced by Shot-Peening
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