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Laser shock processing tests of DII866 heat-resistant martensitic stainless steel for aero-engine were
carried out with a Nd glass laser. The results show that the microstructure of stainless steel is composed of

el

martensite laths and carbide precipitation. High density dislocation entanglement occurs in the surface layer during

—

multi-impacts. After tempering treatment, the tangled microstructures still exist and more nano-sized precipitation
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occurs. Higher-amplitude compressive residual stress is produced in the surface layer by multi-impacts, whose
amplitude can be reached to —715.4 MPa, and residual compressive stress increases with the increase of the lap
treatment; microstructure
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times. After tempering treatment at the temperature from 500 °C to 650 °C, the residual compressive stress
decreases by 50% , which shows good thermal stability and weak effect of the impact times.
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Table 1 Chemical composition of DII866 stainless steel

Chemical composition C Mn Si S P Ni Cr w \'% Mo N Nb Co
Mass fraction /% 0.16 0.27 0.25 0.003 0.010 2.02 15.57 0.76 0.23 1.47 0.0665 0.29 5.0
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Fig. 1 Microstructure of martensitic stainless steel without LSP. (a) Metallographic structure; (b) SEM image
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Fig. 2 TEM images of stainless steel without LSP impact. (a) Martensite laths; (b) carbide precipitation
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Fig. 3 TEM images of stainless steel after single LSP impact. (a) Martensite laths; (b) high density
dislocation; (c) precipitation
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Fig. 4 TEM images of stainless steel after heat treatment at 500 C for 1 h and subsequent four LSP impacts.

(a) Martensite laths; (b) nano-precipitation
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Fig. 5 Schematic of multiply impacted area
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Fig. 6 Relationship between surface residual stress and impact times for LSP impacted stainless steel
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Fig. 7 Surface residual stress of stainless steel after multiple LSP impacts and tempering
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Fig. 8 Influence of temperature on surface residual stress of stainless steel after single LSP impact
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Fig. 9 X-ray diffraction patterns of surface layer by multiple LSP impacts. (a) Influence of impact times;

(b) intensity of M(110) peak
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Fig. 10 X-ray diffraction patterns of surface layer after multiple LSP impacts and tempering. (a) Patterns at different

temperatures; (b) patterns under different impact times
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