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Corrosion Behavior of SIMP Steel in High Temperature Liquid L ead-bismuth Alloy
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ABSTRACT: The work aims to study the change rule of corrosion products of SIMP steel after long-term immersion in high
temperature liquid lead-bismuth alloys with different dissolved oxygen concentrations. The corrosion experiments of SIMP steel
in 550 'C static liquid lead-bismuth alloy (saturated oxygen state and oxygen-poor state) were carried out for 500, 1 000, 2 000,
3 500 and 5 000 h. By observing the surface and cross-section morphology of the corroded specimens, the physical and chemical
analysis was conducted, the changes in the thickness of the corrosion layer as well as the structure of the corrosion products at
different time were compared, and the effect laws of the changes in dissolved oxygen concentration and immersion time on the
corrosion products were derived. In the oxygen-poor environment, the corrosion type of SIMP steel was mainly oxidized corro-
sion, and the oxidized corrosion product had a two-layer structure, with the outer layer being the Fe-Cr spinel oxidized layer,
and the inner layer being the mixture layer of chromium-rich oxides and the substrate. In the saturated oxygen environment, the

corrosion product of SIMP steel had a three-layer structure, with the outer layer being the Fe;O, magnetite layer, the middle
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layer being the Fe-Cr spinel oxidized layer, and the innermost layer being the mixture layer of chromium-rich oxides and the

substrate. Changes in dissolved oxygen concentration and immersion time significantly affect the structure and thickness of the

corrosion products, and SIMP steel shows excellent corrosion resistance in oxygen-poor environments.
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Fig.3 OM-surface morphology of specimens after various corrosion test duration: a) original specimen; b) 500 h; ¢) 1 000 h;
d) 2 000 h; ) 3 500 h; f) 5 000 h
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