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Effect of Combination of Laser Shock Peening and Shot Peening on Surface
Integrity and Fatigue Property of K4169 Casting Alloy

LUO Xuekun', ZHANG Wencan’, WU Bo’, TIAN Kai', WANG Kun’, WANG Yiming', WANG Xin'
(1. Aviation Key Laboratory of Advanced Corrosion and Protection on Aviation Materials,
AECC Beijing Institute of Aeronautical Material, Beijing 100095, China;
2. AECC Hunan Aviation Powerplant Research Institute, Zhuzhou 412002, China)

[ABSTRACT]

K41609 alloy is widely used to fabricate the stator component of aeroengine. In order to improve the high-

temperature fatigue property of K4169 alloy, notch specimens for rotating bending fatigue were treated by the combination
processing of laser shock peening (LSP) and shot peening (SP). The fatigue lives of single SP and combination processing
(LSP+SP) were compared and analyzed. The fatigue fracture, three-dimensional surface morphology, roughness, surface residual
stress and microhardness distribution were characterized by scanning electron microscopy (SEM), white light interferometer, X—
ray diffractometer and microhardness tester. The mechanism of the combination processing on the fatigue performance was also
investigated. The results indicate that the LSP+SP treatment shows better improvement of fatigue life than that of SP under the
647°C., 450MPa conditions. After LSP+SP, the number of fatigue crack source decreases, and the location of the main source trans-
ferred from the surface to the subsurface. Moreover, the fatigue crack growth rate also decreases. In addition, the micro-stress
concentration factor K, of the surface decreased from 2.39 to 1.46, and the surface residual compressive stress increased from
—258MPa to —1140MPa. A work hardening layer with the depth of about 0.20mm was also generated. The improvement of fatigue
life is considered to be mainly ascribed to the change of above surface integrity parameters.
Keywords: Laser shock peening (LSP); Shot peening (SP); Fatigue property; Residual stress; Hardness

(Uit t %)

62 WisshEEEA - 202245 565 % 55 1110]



