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� 1   ¡¢/£¤� 

Fig.1  Schematic illustration of grain refinement (DDW: dense dislocation wall, DT: dislocation tangle)
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� 2  Z[eCLM!s,¥s,¦§K�¨o©� 

Fig.2  Schematic illustration of microstructure characteristics and 

distributions of strain and strain rate with respect to depth 

in the surface layer
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� 3  ¬ YR­®` SMATYR­®K SEM¯*+°�&±²mK TEM³´ 

Fig.3  Cross-sectional SEM images of the coarse grained nitride sample (a) and SMAT nitride sample (b); TEM images of indicated 

region c (c), region d (d), and region e (e) in Fig.3b
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Fig.4  Schematic diagram of formation of martensite
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� 5  FPP·¤�­®)*eCDE`¸¹Rº»¼½3S��Ko©� 

Fig.5  Schematic illustration of the effect of FPP treatment on the surface microstructure and 

subsequent nitrogen diffusion process
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� 6  560 ¾YR¿À!YRGÁAÂÃ� 

Fig.6  Thickness as function of nitridation duration at 560 ¾
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� 7  SFPB·¤!�·¤ 0Cr18Ni9ÄÅÆ 450 ¾ 

YRG¯*LM+° 

Fig.7  Cross-sectional SEM images of nitriding layer of 0Cr18Ni9 

stainless steel at 450 ¾ with (a) and without (b) SFPB 

treatment
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Research Progress in Effect of Surface Deformation Nano-crystalline 

on Nitriding Behavior of Metallic Materials 

 

Liu Dan, Liu Daoxin, Zhang Xiaohua, Liu Chengsong, Zhao Weidong, Xu Xingchen 

(Northwestern Polytechnical University, Xi’an 710072, China) 

 

Abstract: A gradient nano-submicro-structure was obtained in metal surface via surface deformation nano-crystalline technology, which 

can provide severe plastic deformation on metal surface by external force. This unique gradient structure can not only be used to promote 

nitriding process of metallic materials, but also significantly be beneficial to form excellent nitriding layer, which can improve the 

comprehensive properties and service life. Therefore, it shows good application prospect in many fields. Recently, more and more 

investigations were focused on improving nitriding via surface deformation nano-crystalline pre-treatment, due to the academic and industrial 

application value. In the present article, the effect of surface deformation nano-crystalline on nitriding behavior is summarized in detail. Finally, 

the problems existed on the enhancement of nitriding are pointed out and it is also predicted what should be made in the future. 

Key words: surface deformation nano-crystalline; nitriding behavior; plastic deformation 
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