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Development of Micro Tensile Test of CVD-SiC coating Layer
for TRISO Nuclear Fuel Particles at elevated temperature
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Very High Temperature gas cooler Reactor (VHTR) has been considered as one of the most promising nuclear reactor
because of many advantages including high inherent safety to avoid environmental pollution, high thermal efficiency and
the role of secondary energy source. The TRISO coated fuel particles used in VHTR are composed of 4 layers as OPyC,
SiC, IPyC and buffer PyC. The significance of CVD-SiC coatings used in tri-isotropic(TRISO) nuclear coated fuel particles
is to maintain the strength of the whole particle. Various methods have been proposed to evaluate the mechanical properties
of CVD-SIiC film at room temperature. However, few works have been attempted to characterize properties of CVD-SiC
film at high temperature. In this study, micro tensile system was newly developed for mechanical characterization of SiC
thin film at elevated temperature. Two kinds of CVD-SiC films were prepared for micro tensile test. SiC-A had
[111]-preferred orientation, while SiC-B had [220]-preferred orientation. The free silicon was co-deposited in SiC-B coating
layer. The fracture strength of two different CVD-SiC films was characterized up to 1000°C.The strength of SiC-B film
decreased with temperature. This result can be explained by free silicon, observed in SiC-B along the columnar boundaries
by TEM. The presence of free silicon causes strength degradation. Also, larger Weibull-modulus was measured. The new
method can be used for thin film material at high temperature.
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