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STUDYING THE INTERACTIONS OF BOND COAT SYSTEM ON C-C COMPOSITES WITH
REXSIXOX COATING COMPOSITIONS

Abstract

Ceramic matrix composites (CMCs) have attracted considerable interest in the aerospace industry
due to their outstanding mechanical properties, high-temperature resistance, and chemical stability. De-
spite these advantages, their application is limited by susceptibility to water vapor corrosion in service
environments. To counteract this issue, environmental barrier coatings (EBCs) are applied to shield the
substrate from water vapor degradation. One of the primary challenges in EBC development is the mis-
match in thermal expansion coefficients (CTE) between the coating and the CMC substrate. The low
CTE of CMCs can generate residual stresses, potentially causing coating delamination or cracking during
extended thermal cycles.

To mitigate this issue, bond coat layers are introduced as intermediate layers to alleviate CTE mis-
match and improve coating adhesion. This study investigates YSiO-YSiO environmental barrier coating
systems deposited on C/C CMC substrates via atmospheric plasma spraying (APS). Various bond coat
compositions, including heat-treated mullite, TaO, and ZrSi layers, are applied to explore their interactions
with the EBC system.

High-temperature exposure tests are conducted, followed by microstructural characterization using
scanning electron microscopy (SEM) and phase analysis through X-ray diffraction (XRD). The bond
coat-EBC interface is examined to assess phase formation, diffusion mechanisms, and chemical reactions.
Thermal cycling tests are performed to evaluate the durability and adhesion performance of the multilayer
coating system. Additionally, object-oriented finite element analysis (FEA) is applied to SEM microstruc-
ture images to simulate stress distribution and assess the role of bond coats in mitigating CTE-induced
stresses.

The findings of this study contribute to the selection of bond coat materials that enhance the long-term
performance of EBC systems, offering valuable insights for next-generation aerospace applications.



