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Abstract: Under accident conditions, the Cr-Zr alloy cladding tube, the core component of nuclear reactor, is prone to extrusion
deformation, resulting in cracks in the Cr coating and affecting the protective performance of the coating. Therefore, it is necessary to
study the crack propagation behavior of Cr-coated zirconium alloy under high temperature compression. The circumferential
compression test is used to study the cracking behavior of Cr-coated zirconium alloy with different thicknesses at different
temperatures. Scanning electron microscopy (SEM), X-ray diffraction (XRD) and Vickers hardness tester are used to study the
micro-morphology of cross-sectional cracks on the surface of Cr-coated zirconium alloy cladding tubes at different compression test

temperatures. The density and maximum width of cross-sectional cracks are counted. The load-displacement curve and crack
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propagation behavior of the cladding material are analyzed to evaluate the effects of temperature and coating thickness on the
mechanical properties of Cr-Zr alloy cladding tube. The results show that under high temperature conditions, the compressive strength
of Cr-coated zirconium alloy cladding tube decreases and the fracture toughness increases; when the coating thickness and
temperature increase, the crack density of surface section decreases and the crack opening size increases; cracks first appear on the
surface and then gradually expand to the matrix, and gradually expand to the matrix with the increase of deformation, and finally stop
at the die-base junction; when the deformation of the specimen is compressed from 10% to 50%, the increase of the cross-section
cracks is mainly due to the bifurcation of the surface main cracks, and the Cr coating does not peel off during the compression process.
The Cr coating has good bonding performance with the zirconium substrate. The propagation behavior of interfacial cracks at the

film-substrate interface of zirconium alloy Cr-coated cladding tubes with different thicknesses under high temperature compression is

studied, which provides certain data support for the coating preparation of zirconium alloy cladding tubes.

Keywords: zirconium alloy; Cr coating; ring compression; deformation; cracks propagation
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