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Abstract TRISO coatings on ZrO; surrogate kernels were conducted by a fluidized-bed chemical vapor
deposition (FBCVD) method. Effects of the deposition temperature and the gas flow rate on the properties of
SiC layer were investigated in the TRISO-coated particles. Deposition rate of the SiC layer decreased as the
deposition temperature increased in the temperature range of 1460°-1550°C. At the deposition temperature of
1550°C the SiC layer contained an excess carbon, whereas the SiC layers had stoichiometric compositions at
1460°C and 1500°C. Hardness and elastic modulus measured by a nanoindentation method were the highest
in the SiC layer deposited at 1500°C. The SiC layer deposited at the gas flow rate of 4000 sccm exhibited a
high porosity and contained large pores more than 1 zm, being due to a violent spouting of particles. On the
other hand, the SiC layer deposited at 2500 sccm revealed the lowest porosity.

Key words TRISO coating, silicon carbide, fluidized-bed chemical vapor deposition.
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Fig. 1. SEM image and schematic structure of the TRISO-coated particle.
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Fig. 2. Schematic diagram of FBCVD equipment for TRISO coating.
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Fig. 3. XRD patterns of SiC layers deposited at different
temperatures.
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Fig. 5. Surface and cross-sectional SEM images of SiC layers deposited at different temperatures with the gas flow rate of 3000
scem; (a) and (d) 1460°C for 60 min, (b) and (¢) 1500°C for 120 min, (¢) and (f) 1550°C for 120 min.
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Fig. 8. Surface and cross-sectional SEM images of SiC layers deposited at 1500°C for 120 min with different gas flow rates; ()
and (d) 2500 scem, (b) and (e) 3000 scem, (c) and (f) 4000 scem.
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