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Table 1 Chemical ingredient of GH4133 nickel-based superalloy

C Cr Ni Al Ti Fe Nb

Si P Cu Ce Mn B Pb

<0.07 19.00~22.00 Bal. 0.70~1.20 2.50~3.00 <1.501.15~1.65 <0.65 0.15 0.07 <0.01

<0.35 <0.01 <0.001
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Table 2 Fatigue lives of GH4133 samples in different states

State Fatigue life/ x 10° Dispersity of fatigue

Unsettled sample 1.12 10.5

LSP before thermal

retardation 2.62 121

Percentage ratio to

state 2.34 1.15
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Fig.1 SEM images of GH4133 alloy with LSP and LSP before thermal retardation: (a) unsettled sample, (b) LSP, (c, d) LSP before thermal

retardation, and (e) precipitated phase
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Fig.2 Residual stress distribution on cross section of GH4133

alloy samples in different sates
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Fig.3 Micro-hardness distribution on cross section of GH4133

alloy samples in different states
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Laser Shock Peening of GH4133 Nickel-based Superalloy

Li Yugin, He Weifeng, Nie Xiangfan, Li jing, Chai Yan

(Science and Technology on Plasma Dynamics Laboratory, Air Force Engineering University, Xi’an 710038, China)

Abstract: In order to investigate the feasibility of laser shock peening (LSP) on the components suffering high temperature in work, the
thermal stability of LSP effects on GH4133 nickel-based superalloy were studied. GH4133 nickel-based superalloy samples were treated
by laser shock peening and laser shock peening+annealing separately. The thermal stability was examined by scanning electron
microscopy (SEM), microhardness and residual stress tests. High-temperature fatigue of turbine blades was tested and the mechanism of
fatigue life improvement was also discussed. Results show that high-amplitude residual compressive stress and grain refinement are
generated, and precipitated phase of GH4133 alloy treated by LSP has a great impact on thermal stability for the refined grains. On the
other hand, stress concentration slows up and distributes uniformly. Both of microstructure and residual compressive stress are propitious

to fatigue life.

Key words: GH4133 nickel-based superalloy; laser shock peening; microstructure; residual stress; thermal stability
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