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ABSTRACT: The mechanical and corrosion properties of nanocrystalline 304 stainless steel (BN-SS304) plate produced by se-
vere rolling technique are introduced in this paper. Compared with conventional polycrystalline 304 stainless steel (CP-SS304)
counterparts, the yield and tensile strengths of BN-SS304 are higher than those of CP-SS304 respectively, and the elongation of
BN-SS304 is larger than 30%, these results indicate that the tensile properties of BN-SS304 is improved. Under the same strain
amplitude, the fatigue life and strength of BN-SS304 were simultaneously enhanced during strain fatigue at room temperature,
which means that the strain fatigue resistance of BN-SS304 is improved. In 650 C NaCl-Na,SO, mixed molten salt and differ-
ent-concentration HCI solutions, the enhanced localized corrosion resistance, the decrement of corrosion rate and formation of
compact oxide film, can demonstrate that the corrosion resistance of BN-SS304 is enhanced at these corrosion cases. In this
work, authors understand the intrinsic factors responsible for the enhanced corrosion resistance of BN-SS304 at the angle of its
valence electron structures and electronic structures of oxide film.
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Fig.1 The stress-strain curves of BN-SS304 and CP-SS304 when tensile rate is different
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Fig.2 The strain fatigue curves of BN-SS304 and CP-SS304 at different strain amplitude
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Fig.3 The corrosion surface morphology of BN-SS304 and
CP-SS304 in 0.5 mol/L HCI solution for different days im-
mersion
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Fig.4 The weight loss of BN-SS304 and CP-SS304 in
NaCl-Na,SO4 mixed molten salt at 650 C during 50 h
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Fig.5 The corrosion surface morphology of BN-SS304 and CP-SS304 in NaCl-Na,SO, mixed molten salt at 650 C
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Fig.6 Potentiostatic polarization curves of BN-SS304 and
CP-SS304 in different HCI solution
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