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Fig.5 Corrosion kinetics curves of TizSiC; tube and Zr-4 alloy under different conditions: (a) water, (b) Li+B, (c) LiOH, and (d) steam
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Fig.6 XRD patterns of Ti;SiC; tube under different conditions corroded for different time: (a) water, (b) Li+B, (c) LiOH, and (d) steam
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Fig.9 SEM images and EDS element mappings of the cross-section of the Ti3SiC, tube under different conditions corroded for 42 d:

(a) water, (b) Li+B, (c) LiOH, and (d) steam
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Corrosion Behavior of MAX Phase TisSiC, Tube in High-Temperature High-Pressure
Water and Superheated Steam

Cui Yue', Ma Haibin?, Li Sigong?, Hu Lijuan®, Zhang Wenhuai', Sun Rongrong®, Ren Qisen?, Pei Wen',
Lin Yuchen!, Yao Meiyi*
(1. Institute of Materials, Shanghai University, Shanghai 200072, China)
(2. China Nuclear Power Technology Research Institute, Shenzhen 518026, China)

Abstract: MAX phases have the potential to be used as accident tolerant fuel (ATF) cladding materials. In order to fully understand
the corrosion behavior of MAX phases under the simulated normal service conditions, the corrosion test of MAX phase ceramic
tube was carried out using the TisSiC, as matrix in superheated steam at 400 <C/10.3 MPa, deionized water at 360 <C/18.6 MPa,
3.5 pL/L Li+1000 pL/L B solution and 70 pL/L Li solution. The microstructure, crystal structure and composition of the samples
before and after corrosion were observed by XRD, SEM and FIB/TEM. The results show that the corrosion rates of Ti;SiC, under
the four corrosion conditions are all much higher than that of reference Zr-4 alloy; TiO, is characterized as the main corrosion
product; the surface is porous and no protective oxide film is formed on the surface of Ti;SiC, tube.

Key words: ATF cladding materials; MAX phases; Ti3SiC,; corrosion
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