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Fig.1 Rotating bending fatigue specimen
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Fig.2 Residual stress distribution in the surface enhanced layers
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Fig.4 Surface topographies of untreated (a), laser-peened (b) and shot-peened (c) specimens
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Fig.5 S-N curves of different surface enhanced specimens
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Fig.6 SEM fractographs of untreated (a, d), laser-peened (b, €), and shot-peened (c, f) specimens (arrows indicate fatigue sources)
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Influence of Laser Peening and Shot Peening on Fatigue
Properties of FGH97 Superalloy

Gao Yukuit, Zhong Zheng?, Lei Liming?
(1. Tongji University, Shanghai 200092, China)
(2. AVIC Commercial Aircraft Engine Co. Ltd, Shanghai 201108, China)

Abstract: Effects of laser peening and shot peening on fatigue performance of the powder metallurgical nickel-based FGH97 superalloy
were investigated. Compressive residual stresses in the surface layer were determined by X-ray diffraction stress tester. The rotating
bending fatigue test at 650 <C was used to compare the surface enhancement effects between laser peening and shot peening. Moreover,
the fatigue fracture characteristics were observed by scanning electron microscope. The results show that both laser peening and shot
peening can improve the fatigue property of FGH97, but laser peening has much better surface enhancing effect than shot peening due to
deeper compressive residual stress layer and good surface roughness, and the compressive residual stresses induced by laser peening are
more stable than the ones by shot peening under fatigue process at high temperature. Furthermore, the fatigue crack sources of both laser
peened and shot peened specimens initiate at the subsurface, while the untreated at the surface.

Key words: laser peening; shot peening; residual stress; fatigue
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