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Impact-sliding Wear Behavior of Cr-coated Zirconium Alloy
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Abstract: Rod-grid abrasion is a key failure mode of the nuclear fuel element, which may lead to fuel leakage and radioactivity
release. Concerning the reactor safety operation, it is very important to study the friction and wear of the cladding material. As one of
the ATF (accident tolerant fuel) candidate cladding material, the wear research on the Cr-coated zirconium alloy is not systematic and
comprehensive. A new controllable energy impact-sliding wear testing machine is applied to study the effects of impact energy and
cycle times on the abrasive damage behavior of Cr coating on zirconium alloys. The samples after the tests are characterized by white
light interferometer, scanning electron microscope (SEM) and electron-probe micro-analysis (EPMA), and the mechanism of abrasion
damage of Cr coating of zirconium alloy is explained. The wear of the specimen increases with the increase of the cycle number, but
decreases with the increase of the impact energy. The Cr coating improves the interface contact stiffness and contact positive pressure
values, and reduces the contact time during impact, thus reducing the wear of the cladding tube material. This paper focuses on the
Cr-coated zirconium alloy abrasion in a low speed / high frequency mode, which may provide test data for engineering application.
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