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Abstract: By means of surface mechanical attrition treatment (SMAT) and carburization, a nanostructured surface and
carburized layer was formed on 304 stainless steel. The microstructure and mechanical properties of the surface layer were
studied by optical microscope, X-ray diffraction, abrasive wear testing machine and microhardness tester. The results showed
that the grains were refined and deformation-induced martensitic transformation was occured in the carburized layer of the
SMAT sample, which significantly enhanced its mechanical properties. Compared with the coarse-grained sample, the
carburized layer obviously thickened and was mainly composed of Cr;C; and Cry;C¢. The microhardness of surface layer after
SMAT treatment and carburization were significantly enhanced. Wear resistance was also remarkably improved after the
combination treatment of SMAT and carburization.
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Table 1 Chemical content of 304 stainless steel (w/%)
Element C Cr Ni Si
Content 0.052 18.75 8.29 0.58
Element Mn P S Fe
Content 1.49 0.026 0.004 Bal.
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Fig.1 Schematic illustration of surface mechanical attrition
treatment (SMAT) set-up
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Fig.2 Microstructure of coarse grain 304 stainless steel after
carburizing
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Fig.3 Microstructure of surface nano-crystallization 304 stainless
steel after carburizing
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Fig.4 XRD patterns of raw materials and carburized samples
before and after SMAT
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Fig.5 Microhardness gradient distribution of carburized samples
before and after SMAT
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Table2 Weight lose of arburized sample before and after SMAT (g)

Carburized Weight before Weight after Weight
samples wear wear lose

Before SMAT 7.8999 7.8850 0.0149

After SMAT 7.8833 7.877 1 0.006 2
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