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Abstract The development of new thermal barrier coatings with low thermal
conductivity and high service temperatures has become one of the key technologies
for the development of the next generation of high-performance engines.This paper
uses electron beam physical vapor deposition (EB-PVD) technology to prepare
LaZrCeO/YSZ dual ceramic thermal barrier coatings on a Ni-based superalloy
substrate. The composition, phase structure, and thermal cycling life of the thermal
barrier coatings were studied. The failure mechanism of the thermal barrier coating
under 1300°C thermal cycling was analyzed. The results show that the coating phase
is a composite of pyrochlore and fluorite structures, with a typical columnar crystal
structure. A 1300°C flame thermal shock test indicates that the LaZrCeO/YSZ dual
ceramic thermal barrier coating with a composite pyrochlore and fluorite structure has
a thermal shock life exceeding 4000 cycles, demonstrating good thermo-physical
properties. As the thermal cycling progresses, the Al element in the metal bond layer
diffuses outward, forming TGO, and the Cr element reacts with La2Zr.07 and O to form
LaCrOs and ZrO2. Cracks in the TGO layer or interface layer reduce the toughness
between the metal bond layer and the ceramic layer, ultimately leading to the failure of
the thermal barrier coating.
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