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Fatigue Characteristics of SCM 22 Steel by Shot Peening
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| Abstract |

The influence of shot peening on the fatigue strength of SCM22 steel is investigated in this work.
The shot peening process is applied to the heat treated specimens. Then, basic material properties
and residual stresses are evaluated for specimens.

Rotate bending and torsional fatigue tests are accomplished to investigate the effects of shot
peening on the fatigue strength. Experimental results show that the fatigue life was increased
tremendously by shot peening. The compressive residual stress, which is induced by shot peening
process, seems to be an important factor of increasing the fatigue strength.
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Table 1 Chemical composition (wt%)

C Si Mn P18 Cr

SCM22(0.13-0.1810.15-0.35|0.60-0.85]0.03]0.03/0.90-1 .2

920C

130 TOil .
Quenched 180T

Carbonizing
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CO:

I T

TR
B B T D
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0.32% 0.18% 0.13%

Fig. 1 Heat treatment condition of SCM22
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(b) Torsional fatigue test specimen
Fig. 3 The shape and dimensions of specimen
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Table 2 Conditions of shot peening

SCM22
Shot ball diameter 0.8mm 0.6mm
Impeller velocity 70mvsec 70m/sec
Time 3min 3min
Arc height(Almen A strip) 0.473mm 0.525mm

AEEL FlEYc]of(cut wire) KS D 3559 HSWR
T2AE A8t on 33482 Table 33 2t}

Table 3 Chemical composition of the
shotball(wt %)

C Mn Si P S

0.69-0.76 | 0.30-0.9 | 0.15-0.35 | 0.03 0.03
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Table 4 Measuring condition of residual stress

X-Ray Diffraction Condition
Target cr-v
X-Ray Source Voltage 30 kV
Current 10 mA
v 0", 15", 30", 45°
20 140° - 170°
Diffraction Scintillation counter
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Table 5 Mechanical properties of specimen

Yield strength | Tensile strength | Elongation
SCM22 1 (5, MPa) | (.. MPa) %)
unpeened 750 1166.3 2.7
shot 750 1225.1 2.0
peened
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Fig. 4 Distributions of residual stress
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Fig. 5 Comparison of rotate bending fatigue life
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Fig. 6 Comparison of torsional life
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