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ABSTRACT: The work aims to reveal cause and mechanism of corrosion resistance of 10CrMoAl steel. Seawater corrosion of
10CrMoALl steel was simulated by performing salt spray test (72 h, 168 h and 240 h). Corrosion rate, SEM, energy spectrum,
XRD and electrochemical properties of the sample subject to test were analyzed and studied. After 72 h, 168 h and 240 h salt
spray corrosion, the corrosion rate of the sample was 2.352 mm/a, 1.915 mm/a and 2.218 mm/a, respectively. After 72 h salt
spray corrosion test, Cr and Mo were mainly enriched near the substrate; after 168 h salt spray corrosion test, Cr mainly congre-
gated seriously on the rust layer close to outer surface; after the 240 h salt spray corrosion test, Cr and Mo congregated obvious-
ly on the substrate near the rust layer again, and "white light layer" appeared simultaneously. As corrosion time prolongs, varia-
tion trends of FeCr,04 and y-Fe,O; content in the rust layer were consistent, that is, first rose continuously and then tended to be
stabile. As corrosion time prolongs, corrosion rate first decreases and then increases, later decreases, and finally stabilizes.

Enrichment law of Cr and Mo: first enrich at the junction of rust layer and substrate—corrosion resistant layer takes
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shape—-corrosion layer peels off—Cr and Mo again enrich at the junction, this cycle goes round and round. This enrichment law
has certain effect on corrosion prevention. In addition, FeCr,O,4 exhibits significant corrosion resistance function when FeCr,0,
content is higher in rust layer.

KEY WORDS: salt spray test; corrosion rate; AC impedance test; equivalent circuit; passive film
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Fig.1 Morphology in each cycle of salt spray test
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Fig.2 Corrosion rate in different periods of salt spray test
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Fig.3 SEM images of sample surface in different periods of salt spray test
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Fig.4 SEM images and corresponding energy spectrum diagram of corrosion sample in different periods of salt spray test
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Fig.5 XRD comparison diagram of 10CrMoAl steel in different periods of salt spray test
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Fig.7 Equivalent circuit diagram of impedance test: a) uncorroded sample, b) sample after 240 h salt spray corrosion
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