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Rapid Plasma Nitriding Technology Catalyzed by Laser Shock Peening
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Abstract: 42CrMo steel was used in this research, and the effect and mechanism of laser shock peening (LSP) pretreatment on
plasma nitriding were primarily investigated. The aim was to obtain a novel rapid plasma nitriding technology. Optical
microscope, surface roughness tester, scanning electron microscope and Vickers micro-hardness tester were used to observe
and evaluate the surface characteristics. Results show that laser shock peening has obvious catalysis effect on plasma nitriding.
The thickness of the compound layer and effective diffusion layer can be effectively enhanced by laser shock peening under
the same plasma nitriding condition, which is about twice thicker than that of the conventional plasma nitriding. Meanwhile,
LSP pretreatment can significantly improve the surface hardness and slow down the decreasing trend of cross-sectional
hardness. The significant effect of LSP pretreatment on plasma nitriding is that LSP pretreatment increases the surface
roughness of the sample from 0.015 to 0.454 um, which is beneficial to the adsorption of N atoms and the formation of
nitrogen compounds. Additionally, a deformation layer (about 200 um) was formed by LSP pretreatment on the surface,
providing a diffusion channel for N atoms, which is beneficial to the increase of nitrogen concentration in the diffusion layer.
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Table 1  Surface roughness of the samples under different

conditions
Sample Ra/pm Rq/pm
As-received 0.015 0.018
LSP-treated 0.454 0.497
4hPN (without LSP) 0.286 0.342
LSP+4hPN 0.295 0.353

S um

(a) As-received

S um

(b) LSP-treated

2 o a i A PEAT S AR R RS
Fig.2 Surface morphologies of as-received and LSP-treated
samples
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Fig.3 Microhardness profile of as-received and LSP-treated
samples
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Fig.4 Cross-sectional microstructure of PN-treated samples with
and without LSP
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Fig.5 Microhardness profile of PN-treated samples with and
without LSP
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