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ABSTRACT

SiC coating has been introduced as protective layer in TRISO nuclear fuel particle of High Temperature Gas cooled Reactor (HTGR)
due to excellent mechanical stability at high temperature. In order to inhibit the failure of the TRISO particles, it is important to
evaluate the fracture strength of the SiC coating layer. In present work, thin silicon carbide coating was fabricated using chemical vapor
deposition process with different microstructures and thicknesses. Processing condition and surface status of substrate affect on the
microstructure of SiC coating layer. Sphere indentation method on trilayer configuration was conducted to measure the fracture
strength of the SiC film. The fracture strength of SiC film with different microstructure and thickness were characterized by trilayer
strength measurement method nanoindentation technique was also used to characterize the elastic modulus and the hardness of the SiC
film. Relationships between microstructure and mechanical properties of CVD SiC thin film were discussed.

Key words : Silicon carbide coating, Fracture strength, Microstructure, Trilayer strength measurement method
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Fig. 1. Schematics of chemical vapor deposition (CVD) system.
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Table 1. Physical Properties of the Materials

Materials Modulus E Hardness H  Strength ¢
(GPa) (GPa) (MPa)
Graphite 10 -
Soda-lime glass 73 52 100
Polycarbonate 23 - -
Epoxy 35 - -
Tungsten carbide 614 21 -
"
Indentation speed
Indenter O 0.1 mm/min
Specimen
Stage
Video
Camera

Fig. 2. Schematics of tri-layer indentation in-situ measurement
system.
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Fig. 3. X-ray diffraction results of the SiC film at various
temperature,
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Fig. 4. Scanning electron micrographs of the surface of the SiC films deposited at various temperature: (a) 1100°C, (b) 1200°C,

() 1300°C, and (d) 1400°C.
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Fig. 5. Effects of deposition temperature on the hardness of the
SiC films.
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Fig. 6. Effects of deposition temperature on the Elastic modu-
lus of the SiC films.
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thickness and temperature.
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Fig. 8. Scanning electron micrographs of the fracture surface of the SiC films deposited at various temperature: (a) 1100°C, (b) 1200°C,
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