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Fig.1 Microstructure of FGH4079 alloy
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Table 1 Mechanical properties of FGH4097 alloy
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Fig.2 Fatigue specimen of FGH4079
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Fig.3 Fatigue lift curves of specimens without shot peening

(WSP) (a) and with shot peening (SP) (b)
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Fig.4 Fatigue fracture morphologies of WSP (al~cl) and SP (a2~ c2) specimens: (al, a2) fatigue fracture macrograph; (b1, b2) fatigue

crack initiation; (cl1, c2) fatigue striation
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Fig.5 SEM surface morphologies of WSP (a) and SP (b)

specimens
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Fig.6  Distribution curves of residual stress
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Fig.7 Distribution curves of ultramicro-hardness
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Fig.8 EBSD-IQ images of WSP (a) and SP (b) specimens
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Fig.10 Histograms of SF for the WSP (a) and SP (b) specimens
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Fig.11 TEM images of the SP specimens: (a) =15 pm, (b) d=100 um, and (c) d=200 pm; selected area electron diffraction pattern

corresponding to the cycle dislocation marked in Fig.11c (d)
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Effect of Shot Peening on High Cycle Fatigue Limit of FGH4097 P/M Superalloys at
Room Temperature

Zhong Ligiong'?, Liang Yilong®, Yan Zhen®, Hu Hao'
(1. Key Laboratory of Advanced Manufacturing Technology, Ministry of Education, Guizhou University, Guiyang 550025, China)
(2. Guiyang University, Guiyang 550005, China)
(3. High Performance Metal Structure Material and Manufacture Technology National Local Joint Engineering Laboratory, Guizhou University,

Guiyang 550025, China)

Abstract: Effects of shot peening on high cycle fatigue limit of the powder metallurgical nickle-based FGH4097 superalloy at room temperature
were investigated. Fatigue fracture characteristics and shot peening surface morphology were observed by SEM, the sample surface residual
stresses (o;) and ultramicrohardness (DHV) were determined by X-ray diffraction stress tester and ultra-small dynamic microhardness tester,
respectively; EBSD and TEM were used to observe the microscopic characteristics of the shot peening layer. The results show that compressive
residual stresses induced by shot peening are larger, deeper and more stable at room temperature than that of unpeened samples. It is beneficial to
improve the resistance of fatigue crack initiation and reduce crack propagation rate. The high dislocation density, a large number of low-angle
boundaries and a small number of soft orientation grains in the surface layer of shot peening specimens make the fatigue crack difficult to initiate
at the surface, and high cycle fatigue limit of the FGH4097 superalloy at room temperature is increased by 20.7%.

Key words: shot peening strengthening; P/M FGH4097 superalloys; high cycle fatigue limit at room temperature
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