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Microstructural analysis and evaluation of the mechanical properties of thermal
barrier coatings derived from micro- and nano- CeYSZ powders under

oxidation conditions at 1100 °C
Abstract

The present research aims to compare the properties of micro- and nano thermal barrier coatings (TBCs) made of CeYSZ: ZrO2 — 24 wt% CeO2
- 2.5wt% Y203 powders. Accordingly, two types of TBCs, micro- and nano CeYSZ, were created using atmospheric plasma spraying technique
on IN738LC substrates containing a CoNiCrAlY metallic bond coat. The nanopowder of CeYSZ was produced via the sol-gel method, while
commercial micron-sized CeYSZ powder was used to fabricate the microstructured coatings. Isothermal oxidation was conducted for 50 hours
to investigate the high-temperature behavior of both nano- and micro CeYSZ TBCs. The properties of the coatings were analyzed before and
after the oxidation tests using X-ray diffraction, field emission scanning electron microscopy, nanoindentation tests, and dilatometry. The
presence of nano-sized particles in the nano- CeYSZ coating resulted in enhanced oxidation resistance compared to the micro- CeYSZ coating.
The calculated parameters, including the ratio n = Wp / W (0.803), thermal expansion coefficient (12 x 10 K1), and porosity percentage (8-
10%), confirmed the improved properties of the nano- CeYSZ coating over the micro- CeYSZ (n = 0.689, 10 x 108 K%, and 15-17% porosity).
Additionally, in terms of phase stability, the nano- CeYSZ TBC exhibited better performance during oxidation compared to the micro- CeYSZ
TBC.

Keywords: Thermal barrier coatings, CeYSZ, Isothermal oxidation, Nanoindentation test, Mechanical properties.
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