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ABSTRACT

CVD-SIC coating has been introduced as a protective layer in TRISO nuclear fuel particle of high temperature gas cooled reactor
(HTGR) due to its excellent mechanical stability at high temperature. In order to prevent the failure of the TRISO particles, it is
important to evaluate the fracture strength of the SiC coating layer. It is needed to develop a new simple characterization technique
to evaluate the mechanical properties of the coating layer as a pre-irradiation step. In present work, direct strength measurement method
with the specimen of hemi-spherical shell configuration was suggested. The indentation experiment on a hemisphere shell with a plate
indenter was conducted. The fracture strength of the coating layer is related with the critical load for radial cracking of the shell. The
finite element analysis was used to drive the semi-empirical equation for the strength measurement. The SiC hemispherical shells were
successfully recovered from the section-grinding of TRISO coated particle and successive heat treatment in air. The strength of CVD-
SiC coating layer was evaluated from the experimentally measured critical load during the indentation on SiC hemisphere shell.
Weibull diagram of fracture strength was also constructed. This study suggested a new strength equation and experimental method to
measure the fracture strength of CVD-SIC coating of TRISO coated fuel particles.
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Fig. 1. Schematic of direct strength measurement method
experimental setup.
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Fig. 2. (2) Tensile stress distribution with indentation load 2 N and (b) schematic shape of SiC shell and tensile stress distribution with
each SiC shell shape.
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Fig. 3. Induced tensile stress on bottom surface of hemisphere
shell versus indentation load with various radii and
thickness of hemisphere shell.
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Fig. 4. FEA data for tensile stress as a function of thickness of
hemisphere shell for increasing indentation load 0.3 to
2.1N.
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Fig. 5. FEA data for tensile stress as a function of indentation
load with various elastic modulus and thickness of
hemisphere shell. Solid curves were regenerated form
equation 4.
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