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Effects of oblique laser shock processing on rotary bending fatigue of

aero—engine fan shaft
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(Science and Technology on Plasma Dynamics Laboratory, Air Force Engineering University, Xi’an 710038, China)

Abstract: The circular bead of aero—engine fan shaft was obliquely shocked by laser shock processing
(LSP). The shocking parameters were determined according to the analysis of the oblique laser shock
model. After being obliquely laser shocked, the surface residual stress and micro—hardness of the aero—
engine fan shaft were investigated and analyzed. Besides, the rotary bending fatigue tests and fracture
analysis were also conducted. The experimental results show that the micro—hardness of the fan shaft
increased about 11% by laser shock processing, which modified the inhomogeneity of the surface residual
stress, and the rotary bending fatigue life of fan shaft increased by 160% after LSP. The fracture analysis
show that the location of fatigue initiation migrated to a inner place of materials and the crack growth
speed of fan shaft reduced by LSP, which is necessary for improving the fatigue life.
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Tab.1 Chemical composition (wt %)
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Mo A\ Mn Si P S
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Fig.1 Schematic diagram of laser shock processing
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Fig.5 Micro—hardness as function of depth before and after LSP
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Fig.6 Rotary bending fatigue experiment results
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Fig.7 Fracture fatigue crack source area and the expansion area
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