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Simulation of the Thermal Shock Behavior and Residual Stress in
Thermal Barrier Coatings Based on Yttrium and Gadolinium
Zirconate

Nasim Nayebpashaee
EngineeringResearch Center, Standard Research Institute (SRI), Karaj
Elham Etemadi
Department of Materials Engineering, Malek Ashtar University, Tehran
Bagher Mohammad Sadeghi, Seyyed Hossein Seyedein
Department of Metallurgy and Materials Engineering, Iran University of Science & Technology
(Received 6 March 2021, accepted 25 May 2021)

Abstract

In this study, a finite element numerical method was developed to simulate the stress distribution in the conventional and
functionaly graded NIiCrAlY / YSZ (GZ) plasma sprayed thermal barrier coating on the Inconel 738 substrate. Residual
stress was measured using the nanoindentation method and the results used for verification of the numerical results. The
results showed that with increasing the amplitude of the interface, the maximum stress decreases and then increases with
further amplitude increment. The maximum residual stress increases with increasing thickness. Comparison of stress
distribution in YSZ and GZ coatings showed that the use of GZ coating increases residual stress.

Keywords: Residual stress measurement, Nanoindentation method, FG-TBC, Finite element simulation
E-mail of Corresponding author: N.Nayebpashaee@standard.ac.ir.
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