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Liquid lead bismuth eutectic (LBE) is a candidate target material for accelerator driven systems. The chemical
compatibility of liquid LBE with structural materials is one of the important issues to be addressed. FeCrAl
alloys are candidate structural materials since they can form Al-rich oxide layers on their surface which can
function as an anti-corrosion barrier in liquid metals. The purpose of the present study is to clarify the cor-
rosion resistance of FeCrAl alloy APMT (Fe-21Cr-5Al-3Mo) in flowing LBE. The corrosion test facility of OL-
LOCHI (Oxygen-controlled LBE LOop for Corrosion tests in HIgh-temperature) was operated for the current
corrosion study, which was installed at JAEA, J-PARC. The corrosion tests were performed with the APMT
rectangular specimens having a size of 14 mm x 10mm x 1mm. They were subjected to the pre-oxidation
treatment in an air atmosphere at 1373 K for 10 hours before exposure to flowing LBE. The specimens were
installed in the test holder and exposed to flowing LBE at 723 K for 2000 hours. The flow velocity of liquid
LBE around the specimens was 1 m/s in average. The specimens were taken out from the specimen holder
after the test. The surface of some specimens was artificially damaged. They were then continuously exposed
to liquid LBE to clarify the in-situ self-healing behavior of the protective oxide layer. The specimens tested
in the flowing LBE were cleaned with a mixed solution of acetic acid, ethanol and 30% H2O2 solution (1:1:1).
The corrosion of the specimens was metallurgically analyzed with SEM/EDX, XRD and STEM.The test results
indicated that the APMT specimens with the pre-oxidation treatment revealed excellent corrosion resistance
due to the presence of the protective oxide layer. The in-situ self-healing of the Al-rich oxide layer which was
artificially damaged was also indicated.
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