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Nondestructive Measurement of the Coating Thickness in the Simulated
TRISO-Coated Fuel Particle Using Micro-Focus X-ray Radiography
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Abstract TRISO(tri-isotropic)-coated fuel particle technology is utilized owing to its higher stability at a high
temperature and its efficient retention capability for fission products in the HTGR(high temperature gas-cooled
reactor). The typical spherical TRISO fuel particle with a diameter of about 1 mm is composed of a nuclear fuel
kernel and outer coating layers. The outer coating layers consist of a buffer PyC(pyrolytic carbon) layer, inner
PyC(I-PyC) layer, SiC layer, and outer PyC(O-PyC) layer. Most of the inspection items for the TRISO-coated fuel
particle depend on destructive methods. The coating thickness of the TRISO fuel particle can be nondestructively
measured by the X-ray radiography without generating radioactive wastes. In this study, the coating thickness for
the simulated TRISO-coated fuel particle with ZrO, kernel instead of UO, kernel was measured by using
micro-focus X-ray radiography with micro-focus X-ray generator and flat panel detector. The radiographic image
was also enhanced by image processing technique to acquire clear boundary lines between coating layers. The
coating thickness was effectively measured by applying the micro-focus X-ray radiography. The inspection process
for the TRISO-coated fuel particles will be improved by the developed micro-focus X-ray radiography and digital
image processing technology.
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Fig. 1 Structure of a TRISO-coated fuel particle
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Table 1 Specification of TRISO-coated fuel particle
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Fig. 5 The simulated TRISO-coated fuel particles
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Fig. 6 X-ray radiographic image for a simulated
TRISO fuel particle
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Fig. 15 The coating thickness of a simulated
TRISO-coated fuel particle
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