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Mechanism of Fracture of Shot Peened Maraging Steel
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Abstract

Rotating bending fatigue tests were carried out for a shot-peened maraging steel in order to investigate

the effects of shot peening on the fatigue strength and the fracture mechanism. Fatigue strength was markedly

improved by shot peening because of hardening and generation of compressive residual stress in the surface layer.

Origin of fatigue fracture changed from the specimen surface at high stress levels to an inclusion in the interior of

specimen at low stress levels. And at the middle stress levels, both fracture modes were observed. Consequently, the

shape of S-N curve of shot-peened specimen was complex corresponding to the change of fracture mode. Fatigue

strength at low stress levels, where internal fracture occurred, increased by formation of reversion austenite. This is

mainly caused by the suppression effects of reversion austenite to the growth of a small crack and the intergranular

crack. By formation of reversion austenite, a clear fish-eye was observed.
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Fig.2  Shape and dimensions of specimen

Table2 Mechanical properties

Reversion | ] i
Aging Hv  awsteniter | 0o, g | 0, i 8
condition vol% = MPa MPa MPa | %
T
753K-48ks | 634 0 l 2073 | 2156 600 & 8.5
783K-48ks | 630 2 2048 | 2128 830 7.6

Table 3 Shot peening treatment conditions

Blasting equipment Air type
Material | Size (mm) | Hardness | SPecific
Shot gravity
¢03,91.1 Hv=700 75
Steel
$0.05 Hv=1400 140
Blasting Single shot | Double shot
Shot sizelmm) |03 | ¢1.1 | ¢1.1, ¢0.05
Archight 14530 | 0.735 | 0.735, 0.060
{mm A)
Time (sec) 6 12 12, 6
Pressure (MPa)| 0.3 0.3 0.3
Distance (mm) 180
Coverage(%) 300
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Fig.3 Scaning electron micrographs showing the shot
peened surface
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Fig.5 Distribution of residual stress
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Fig.7 Fractographs showing the fatigue fracture
surface ( ¢ 1.1mm)
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Effect of shot peening

Fatigue strength & Fracture Mechanism
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Fig.8 Effect of shot peening on fatigue strength and fracture mechnism

Fracture mechanism
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Fig.9 Effect of surface roughness on fatigue strength
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