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Cr Co W Mo Nb Al Ti C Zr B Fe Ni
16 13 4 4 0.7 2.1 3.8 0.05 0.05 0.015 <0.50 Bal.
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Table2 Shot peening intensity

Shot peening medium Shot peening intensity/A
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0.18

S110 cast steel shot 0.22
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0.10
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Fig.1 Schematic diagram of low cycle fatigue sample
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Fig.2 Surface roughness of different shot peening specimens
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Three-dimensional contour map SEM image

Without shot
S110/0.30 A S110/0.22 A S110/0.14 A peening

7300/0.06 A

7300/0.14 A

S110/0.30 A+Z300/0.14 A Z300/0.22 A

B3 AR L BlRE 2R T T 35

Fig.3 Surface morphologies of different shot peening samples
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Fig.4 Surface residual stress of different peening specimens
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Grain orientation analysis maps Grain deformation analysis maps Kernel average misorientation maps
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Fig.5 EBSD analysis results of cross section of different shot peening specimens
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Effect of Shot Peening on Surface State and Fatigue Perfor mance of GH4096 Alloy

Tian Wei', Fu Yu', Zhang Shaopingl, Zhong Yan', Fu Rui?, Li Fulin®
(1. AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China)
(2. Department of High-Temperature Materials, Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: The shot peening experiment was conducted on S110 cast steel shot and Z300 ceramic shot, the morphology of shot peening
surface was observed by SEM and three-dimensional contour instrument. The residual stress of shot peening surface was tested by X-ray
diffraction, and the microstructure of cross section of shot peening layer was analyzed by OM and EBSD. The result shows that with the
increase in shot peening intensity, the roughness of shot peening surface is increased. The roughness of ceramic shot peening surface is
lower than that of cast steel shot. Residual compressive stress on the cast steel shot peening surface is between -860 MPa to 1000 MPa and with
the increase in shot peening intensity, the residual compressive stress is slightly reduced. Residual compressive stress on the shot peening
surface ceramic is between —1000 MPa to —1100 MPa, and with the increase in shot peening intensity, the residual compressive stress is
slightly increased. After shot peening, projectile pits are formed on GH4096 alloy surface, plastic deformation occurs, grain boundaries are
curved, and lattice deformation occurs, which causes a lot of dislocation set and low angle grain boundaries, and the grain orientation
changes. The low-cycle fatigue life of GH4096 alloy at 650 °C can be improved by shot peening. The improvement effect of double shot
peening on fatigue life is the most obvious, and strengthening effect of ceramic shot peening is better than that of cast steel shot peening.
The strengthening effect of shot peening is mutually influenced by residual stress, surface roughness, and depth of strengthening layer.
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