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Properties of Surface Passivating Film of Ferritic
Stainless Steel 409L

Wang Weiming, Cheng Xiaobo and Zhao Weifeng
(Stainless Steel Branch, Baoshan Iron and Steel Co, Shanghai 200431)

Abstract The properties of surface passivating film of cold rolled stainless steel 409L (% . 0.017C, 11.50Cr,
0. 17Ti) passivated in 20% HNO, solution at 58 °C for 0 ~ 60 min have been analyzed by using glow discharge emission
spectrometry ( GDS) , scanning electron microscope ( SEM) and X-ray photoelectron spectroscopy ( XPS), and the effect of
passivating film thickness on its corrosion resistance has been got by salt spray test. Results showed that with passivating for
10min, the passivating film thickness was up to maximum 48 nm; and with passivating for 3 min, the passivating film
thickness was 40 nm, the surface nitrides of sample were completely covered by passivating film and the content of chromi-

um oxide was most with best corrosion resistance.

Material Index Ferritic Stainless Steel 409L, Passivating Film, Corrosion Resistance
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Table 1 Chemical composition of test steel 409L /%

C Mn St S P Cr Ti N
0.017 0.29 0.52 <0.001 0.022 11.50 0.17 0.0091
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Fig.2  Morphology of passivating film surface, passivating time/min: (a) 0; (b) 3; (¢) 10; (d) 30
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Morphology of surface precipitates of passivating film and energy spectrum analysis, passivating time/min: (a) 0; (h) 3: (¢) 30
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Fig.4 XPS characteristic spectrum line of Fe in passivating film, passivating time/min;: (a) 0; (b) 1; (c¢) 10; (d) 30
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Fig.5 XPS characteristic spectrum line of Cr in passivating film, Passivating time/min: (a) 0; (b) 13 (c) 10; (d) 30
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