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ABSTRACT A kind of gradient structure on the surface of S31254 super austenitic stainless steel was
prepared by surface mechanical attrition treatment (SMAT) technology. The gradient structure was char-
acterized by microstructural analysis and electrochemical test, while the variation of corrosion characteris-
tics along the depth of the gradient structure was also studied in 10%NaCl solution. The results show that
after SMAT treatment, the surface of S31254 steel emerged a structure composed of two gradient layers,
while a coarse-grained layer inserted in between the two layers. In the gradient layer, the density of the
nanoscale deformation twins shows a gradient distribution along the depth direction. Through mechanical-
ly thinning the gradient structure layer by layer and followed by electrochemical detection in the NaCl so-
lution, it is revealed that nearby the location at depth of 80 um exhibits the best corrosion resistance,
which may be ascribed to that the prepared surface was smoother with higher twin density.
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Fig.1 Microstructures of CG and GS samples in cross section: (a) BC map of CG; (b) IPF map of CG; (c¢) BC map of GS; (d) IPF

map of GS

12 GS ¥ it BT A I A T 1
Fig.2 Microstructures of GS samples in cross section: (a) BC map of GS in 300 pm deep; (b) IPF map of GS in 300 um deep; (c)
BC map of GS in 10 um deep; (d) IPF map of GS in 10 pm deep

3 GSH:fh ) TEM {4
Fig.3 Bright field image at surface (a) and bright field image at depth of 40 pum (b). Inset in each map:
the corresponding selected area electron diffraction (SAED) pattern of twin, all with the [011] zone

axis
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Fig.4 Distribution of HV values in cross section of GS
specimen
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Fig.5 Potentiodynamic polarization curves from 40 pm to 80 pm layer (a), from 80 pm to 230 pm (b) in 10%NaCl solution of

GS specimenand £, and E, distance curves (c)
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Fig.6 Nyquist (a, ¢) and Bode (b, d) diagrams of impedance spectra from the 40 um layer to the 80 pm layer (a,
b) and from the 80 pm layer to the 230 pm layer (c, d) in 10%NaCl solution of GS specimen
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