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WANG Xiao-mei'*?, LIU Fang-rong', ZHANG Yao', CHEN Ai-ying', PAN Deng'

(1. School of Material Science & Engineering, University of Shanghai for Science and Technology, Shanghai 200090, China;

2. School of Mechanical Engineering, Shanghai Dianji University, Shanghai 200240, China)

Abstract: The grain refinement of austenite stainless steel is widely studied due to its enhanced mechanical
properties, such as high strength, high hardness and good wear resistance. Meanwhile, the effect of nanocrystallines
(NC) and ultrafine grains (UFG) on corrosion performance also attracts more attention. This paper focuses its
attention mainly on the corrosion mechanism of the stainless steel with NC/UFG microstructure. The latest
developments of corrosion mechanisms of the refined austenite stainless steels are introduced involving the

microstructures of grain size, phase composition and twin.
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plastic deformation; LSP-Laser shock processing;
CR-Cold rolling; NC-Nanocrystalline; SF-Stacking
fault,
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Tab. 1 Microstructure of stainless steel prepared by

different processes

Materials ~ Processing Microstructures d/m  Rel,
304 SMAT(50 Hz)  NC.d/, Twin, plannar dislocation arrays 10(¢) ~ [16]
316L Usp NC, dislocations 10 [17]
316L  SMAT(50 Hz)  y+10% o, NC, stacking faults, Twins 20 [18]
316L DPD NC, deformation twins 33 [19]
316L SMAT ¥,NC, twins, SF, dislocation arrays 0 [20]

planar dislocation arrays, SF, dislocation

304 Muliple LSP [21]

lines, dislocation tangles

00 SVINTO0 kil ¥+ o+ e NC/UFG Twin, Dislocation Wy [22]

arrays
304 ECAP(700 C) NC 200 [23]
316 CR(90%) 100~2 000 [24]

Elongated grains, Twins
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Fig. 1 Dynamic polarization curves of ECAPed 304 SS

samples in 0. 5 mol/L H; SO, solution”
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Fig. 2 Weight losses vs. exposure time for the specimens
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with different proportionof low RCSL boundaries
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