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Abstract: Metal Cr coating is one of the candidate coatings for accident tolerant fuel (ATF) cladding, with excellent performance in
all aspects. Under actual working conditions, the cladding tube will be subjected to the outward pressure of the ring to cause the
coating to rupture. Therefore, it is necessary to study the crack initiation and propagation behavior of the zirconium alloy Cr coating
film-based interface. Cr coating is prepared on the surface of the zirconium alloy substrate using multi-arc ion plating technology. The
ring compression tests of zirconium alloy Cr coating cladding tubes with different deformations are carried out by using electronic
mechanics testing machine. Scanning electron microscopy (SEM), Energy-dispersion x-ray spectroscopy (EDX), XRD and
nanoindentation, and other testing equipment are used to characterize the microstructure of Cr coating samples. The microstructure
behavior of the Cr coating surface and cross-section crack is studied and analyzed. The results show that the deformation of the
specimen is divided into two stages: elastic deformation-crack initiation stage and plastic deformation-crack propagation stage. It is
found that there are two forms of cracks at the interface of the zirconium alloy Cr coating samples: 1) Cracks originate from the
coating-substrate interface because the difference between the Cr coating and the zirconium alloy base material causes stress
concentration at the coating-substrate interface; 2) Cracks initiation on the surface due to micro-defects in the Cr coating. No peeling

of the coating is found in this experiment, indicating that its interface bonding performance is better. Using multiple deformations to
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study the initiation and propagation of cracks at the membrane base of the zirconium alloy Cr coating cladding tube provides an

experimental basis for the structural integrity and stability of the ATF cladding coating.

Keywords: zircaloy; Cr coating; ring compression; deformation; cracks propagation
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Fig. 2 Surface and cross-sectional morphologies of the Cr / Zr coating
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Fig. 5 Macroscopic morphology of Cr coating cladding tubes at different deformations
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Fig.6 Crack micro-morphology of the section of Cr coating cladding tube with different deformations near the equator
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Fig. 9 Micromorphology of surface cracks at the equatorial position (6=0°) of Cr coating cladding tubes with different deformations
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