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Tab.1 Compositions of the experimental steel types W /%
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Fig. 1 Metallographic images of the 443 and 304 stainless steels

m Eeme |
2 H 6 g e L b

E2 443ffrtEREE DT
Fig. 2 Energy spectra analysis of the 443 precipitation phase
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Fig. 3 Salt spray corrosion morphologiesy of the 443 and 304
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Fig. 4 Accelerate salt spray corrosion morphology of the 443 and 304
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Fig. 5 The Ecorr of the 443 and 304 stainless steels
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Fig. 6 Polarization curves of the 443 and 304 stainless steels after 48 d
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Fig. 7 Corrosion rate of the 443 and 304 stainless steels
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Fig. 8 Nyquist plots of the stainless steel at the 48 th day
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304 2.97E+03 5.37E-06 0.74 4.69E+06 5.59E-06 0.88 6.52E+06 1.12E+07
443 1.85E+03 8.01E-06 0.88 8.78E+06 8.11E-06 0.82 7.35E+06 1.61E+07
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Fig. 10 Corrosion microstructure of the 443 and 304 stainless steels on the 48 th day
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Study on the Corrosion Performance of 443 and 304 Stainless Steel in Salt
Spray and Domestic Water

LI Han-lu"?, LI Ju-cang’
(1. Zhejiang Ocean University, Zhoushan 316022, Zhejiang, China; 2. Gansu Jiu Steel Group Hongxing Iron & Steel Co., Ltd., Jiayuguan
735100, Gansu, China)

Abstract:

The corrosion behavior of super pure ferritic stainless steel 443 and austenitic stainless steel 304 which was
studied in a salt spray environment and domestic water. Salt spray corrosion tests were conducted on 443 and
304 in accordance with the national standards for salt spray corrosion and accelerated salt spray corrosion
testing. The changes in corrosion potential and corrosion rate of two materials at 0, 12, 24, and 48 days under
full immersion conditions were analyzed using the potentiodynamic method. The surface electrode changes of
these two materials at 48 d were analyzed using electrochemical impedance spectroscopy (EIS). The corrosion
morphology of the surfaces of two materials of steel samples at 48 days was observed using scanning electron
microscopy (SEM). The mechanism of the excellent corrosion resistance of ultrapure ferritic stainless steel
443 was analyzed. The results showed 443 and 304 did not show significant corrosion after 98 hours of salt
spray corrosion test. In the accelerated salt spray corrosion test, the corrosion resistance of 443 was better than
that of 304 stainless steel. In domestic water that 443 had better corrosion resistance than 304, 443 had much
smaller corrosion rate than 304. No pitting corrosion was found on the surfaces of the 443 and 304 stainless
steel.

Key words:
domestic water; super pure ferritic stainless steel; austenitic stainless steel; potentiodynamic; electrochemical
impedance spectroscopy(EIS)
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