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Experimental Research on Laser Shock Peening of Ni-Based Superalloy

He Weifeng Li Yinghong Li Qipeng Li Wei Zhou Lei
(Engineering Institute , Air Force Engineering University, Xi’ an, Shaanxi 710038, China)

Abstract In order to improve the fatigue strength of the blade, the Ni-based superalloy laser shock peening (LSP)
parameters and method are researched. After laser shock peening on the Ni-based superalloy (K417), the surface
roughness, micro-hardness, and microscopic structure are analyzed, and the parameters are determined for LSP.
Then the fatigue performance is tested by means of vibration fatigue test adopting the samples with the same groove
in a turbine blade. The results indicate that LSP changes the surface roughness lightly, but increases the micro
hardness evidently and the depth affected by LSP is up to 0.7 mm. The breadth at half height of the X-ray diffraction
peak after LSP indicates that the plastic deformation occurres in the LSP part, and the dislocation density and micro-
residual stress increase, which are advantageous to the fatigue performance. The vibration fatigue tests prove that

the fatigue life with LSP is 1.67 times longer than that without LSP.
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Fig. 3 Surface roughness of K417 material with

different energies in LSP
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Fig. 4 Surface roughness after LSP and SP
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Fig. 5 Micro-hardness with different energies in LSP
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Table 1 Full width of half-maximum of the diffraction peak

at different laser energies

Number Laser energy /] Mean value of g /(*)
1 0.0 2.585
2 1.0 2.698
3 1.0 2.708
4 1.5 2.838
5 1.5 2.921
6 2.0 3.233
7 2.0 3. 185
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Fig. 6 Vibration fatigue sample with the same groove

in a turbine blade
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Table 2 Vibration fatigue experiment results

Sample classes Number Frequency /Hz Vibration fatigue life /(10° N)  Average of fatigue life /(10° N)
Without LSP 1 297 3.26
2 304 1.99 2.21
3 292 1. 39
4 295 2.20
LSP 1 299 4. 50
2 301 2.99 3.69
3 296 3. 60
4 292 3. 67
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