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Effects on Technology of Aluminizing after Laser Shock

Processing in 1Cr11Ni2W2MoV Steel
Li Yugin He Weifeng Li Yinghong Wang Xuede Long Nidong Liu Hailei
( Engineering College of Air Force Engineering University ., Xi'an, Shaanxi 710038, China)

Abstract A new technology. aluminizing after laser shock processing (LSP) . for improving the fatigue performance
of 1Cr11Ni2W2MoV-steel is advanced. The fatigue lives of samples are measured by the vibration fatigue experiment.
These experimental tests show that the fatigue lives of aluminizing after LSP are greatly improved. The
microstructures are examined by means of X-ray diffractometry (XRD), transmission electron microscopy (TEM)
and scanning electron microscopy (SEM). The mechanism of fatigue life improvement is also discussed.
Experimental results show that the thickness of aluminizing layer is found to increase because of this new technology,

Vol. 38, No. 7

and the surface crystal of 1Cr11Ni2W2MoV-steel is distributed in a gradient manner.
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Fig. 1 Vibration fatigue test specimen and LLSP area
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Fig. 2 Schematic diagram of vibration fatigue
test system
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Table 1 Fatigue lives of different kinds of
1Cr11Ni2W2MoV samples
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N e e g
State sample Aluminizing after LSP
Effective dates 12 13 "
number
Median fatigue )
life (X107) 1.86 2.77 >39. 81
I‘Ogﬂréthr'n §tandard 0. 22826 0. 91475 0. 22673
eviation
Percentage ratio to 1 1. 49 ~21.4
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Fig.4 SEM photographs of 1Cr11Ni2W2MoV. (a) Aluminizing; (b) aluminizing after LSP
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Fig. 5 SEM photographs of 1Cr11Ni2W2MoV with aluminizing after LSP. (a) Macro morphology; (b) grain

refinement area; (c) transition area; (d) substrate
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Fig. 6 TEM photographs of 1Cr11Ni2W2MoV before and after LSP. (a) Grain boundary shape before LSP;
(b) high density dislocation after L.SP
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