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Fig.1 Curves of mass loss (a) and mass loss rate (b) of SiC/SiC; composite cladding tube after corrosion
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Fig.2 SEM morphology of surface of uncorroded SiC/SiC; composite cladding tube
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Tab, 2 EDS analysis results of SiC/SiC; composite cladding

tube experienced corrosion for different periods of time
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Fig. 3 SEM morphology of surface of SiC/SiC, composite cladding tube after corrosion for 240 h
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Fig. 4 SEM morphology of surface of SiC/SiC, composite cladding tube after corrosion for 720 h
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Fig. 5 SEM morphology of surface of SiC/SiC; composite cladding tube after corrosion for 1 008 h
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Fig. 6 SEM morphology of surface of SiC/SiC, composite cladding tube after corrosion for 1 440 h
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Fig.7 SEM morphology of surface of SiC/SiC; composite cladding tube after corrosion for 2 880 h
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Fig. 8 SEM morphology of surface of SiC/SiC, composite cladding tube after corrosion for 4 560 h
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Fig. 9 SEM morphology of cross-section of SiC/SiC; composite cladding tube after corrosion for different periods of time
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Corrosion Behavior of SiC/SiC; Composite Cladding Tube in High Temperature
and High Pressure Water

WANG Feng, XIAO Jia

(Division of Nuclear Energy and Technology,State Power Investment Corporation Research Institute, Beijing 102209, China)

Abstract: The cyclic high temperature and high pressure water corrosion system was used to simulate the water chemical
condition of primary circuit of pressurized water reactor (PWR) for corrosion test of SiC/SiC; composite cladding tube. The
corrosion behavior of SiC/SiC; composite cladding tube was analyzed through mass loss and micro morphology after corrosion.
The results show that the SiC/SiC; composite cladding tube experienced mass increase stage, mass acceleration loss stage,
mass stability loss stage and mass loss slowing down stage during the corrosion process. During the initial mass increase stage
of corrosion, silicon-rich oxide films covered on the surface of cellular crystals, slowing the corrosion dissolution of the cladding
tube. In the accelerated mass loss stage. corrosion dissolution and oxide shedding accelerated corrosion of cladding tube. In the
mass stability loss stage, the corrosion dissolution and the formation of oxides on the specimen surface played a balance role. In
the mass loss slowing down stage, the dense oxides on the specimen surface significantly alleviated the corrosion dissolution and

reduced the mass loss rate after corrosion.

Key words: SiC/SiC; composite cladding tube; high temperature and high pressure water; corrosion
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