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Synthesis and Studuy on Thermal Stability of Nanostructured

Scandia-Ceria Stabilized Zirconia Used as Thermal Barrier

Coating
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Department of Nanotechnology, school of Advanced Technologies, Iran University of Science and Technology,
Tehran, Iran
Yousef Seyed Jalili
Nano-Optoelectronics Group, Departmentof Physics, Science and Research Branch, Islamic Azad University, Tehran,
Iran
Ahmad Keyvani
Department of Metallurgy and Materials Engineering, Faculty of Technology and Engineering, Shahrekord
University, Shahrekord, Iran
(Received 3 December 2016, accepted 5 March 2018)
Abstract
Yttriastabilized zirconia (7'YSZ) is widely used as standard Thermal Barrier Coatings (TBCs). However, for temperature higher than
1200°c tetragonal phasemay be transformed to the monoclinic phase, which results in the formation of cracks in the coating and
accelerates the spallation failure of TBCs. In this study, nanostructured scandia-ceria doped zirconia (ScCeSZ) were synthesized via
polymerized sol-gel methodand the effect of different amounts of scandia and ceria stabilizers on the thermal phase stability at the
temputreof 1400°c were investigated by slow scan XRD. By comparing the amounts of monoclinic, non-transformable tetragonal (t')
and cubic phases, the amount of tetragonality was calculated and eventually the optimum combination in terms of thermal performance
was determined (4.78ScCeSZ). Nanostructured 4.78ScCeSZ was deposited by atmosp heric plasma spraying (APS) on NiCoCrAlY-
coated Inconel 738 substrates and thermal phase stability of the coating was investigated afterthermal shock test in 1000°c. Withrespect
to enhancing thermal stability of nanostructured4.78ScCeSZ, it could be suggested that nanostructured 4.78ScCeSZ are promising
substitutes for conventional YSZ in gas turbine engine.
Keywords: Nanostructure, Thermal barrier coating, Thermal stability, Sol-Gel, Plasma spray, Ceria, Scandia.
E-mail of Corresponding author: rahmanifard@iust.ac.ir.
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