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Effects of Surface Nano—crystallization on Mechanical Properties of 304 Stainless Steel/CrN Film
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Abstract: Surface nanocrystallization (SNC) can markedly improve surface mechanical properties of metallic materials and
accelerate thermal diffusion of N, Cr, etc atoms. In this work we study the effects of SNC on mechanical properties of hard
coating on metallic substrate. AISI 304 stainless steel was subjected to surface mechanical attrition treatment to obtain
nanocrystalline surface layer. CrN film was deposited on nanocrystalline and coarse—grained 304 steel substrates by arc ion
plating. The x—ray diffraction, microhardness test, adhesion tests of indentation and scratch methods showed that the film
structure was varied by SNC; the hardness and load-bearing capability of the film/substrate system were obviously enhanced,
the film toughness was improved, and the film adhesion was increased by SNC.
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Fig.1 XRD patterns of (a) coarse—grained and (b) surface

nanocrystallized 304 steel/CrN film systems
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Fig.2 (a) Microhardness and (b) indent diagonal length of

the two film/substrate systems
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Fig.3 Indent morphologies of the two systems by indentation method (a,b) coarse grained substrate, load 300N and 500 N, (c,d)
surface nanocrystallized substrate, load 500 N, 1000 N. Indent diameter: 424, 530, 448, 662 pum.
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Fig.4 Scratch morphologies of the two film/substrate systems under constant loads (a) ~ (d): coarse grained substrate, (a;) ~

(dy): surface nanocrystallized substrate.
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Fig.5 (a) Load—acoustic emission and (b) load—penetration

depth plots of the two film/substrate systems
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