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Study on compound technology of laser shock peening and

aluminizing improve the mechanical properties of K417 alloy
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Abstract: Vibration fatigue tests were performed on aluminizing, LSP after aluminizing ,aluminizing after
LSP K417 alloy specimen respectively. The results showed that, compared with that treated by
aluminizing only, the fatigue strength of specimen treated by aluminizing after LSP was improved by 50%
and that treated by LSP after aluminizing was improved by 30%. It showed that the composite technology
of LSP and aluminizing can improve the fatigue performance, and the composite technology of
aluminizing after LSP can improve more effectively. The influence of different technology order to
mechanical properties were investigated by X-ray diffraction (XRD), scanning electron microscopy(SEM)
and transmission electron microscopy(TEM). The improvement mechanism of the fatigue performance was
discussed. The results indicate that the LSP can promote the process of aluminizing. The combination of
aluminizing layer with matrix is more close and a large number of columnar crystals formed in the

surface treated by aluminizing after LSP, which lead to the thickness of aluminizing layer increase, and
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then the fatigue performance improved. But the LSP after aluminizing only affects the surface

strengthening, and the improvement of fatigue performance is limited.
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Tab.1 Chemical component of 12CrNi3A steel

(Mass fraction, %)

Co Cr Al Ti Mo Fe
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C A% Zr Si Mn Ni
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Fig.1 Vibration fatigue specimen
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Fig.2 Laser device and its performance parameters
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Fig.3 Fatigue intensity of K417 alloy with different samples
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Fig.5 XRD patterns of K417 alloy with different samples
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