
 
 
ICCES, 2026, vol.36, no.1 

 

 

Copyright © 2026 The Author(s). Published by Tech Science Press. 
This work is licensed under a Creative Commons Attribution 4.0 International License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

 

DOI: 10.32604/icces.2026.014717 
 

PROCEEDINGS 

Machine Learning Derived High Temperature Ceramic Coating on C/C 
Composite 

Jia Sun1,*, Zhixiang Zhang1, Yujia Zhang1, and Xuemeng Zhang1 

1 Northwestern Polytechnical University, West No. 127 Youyi Road, Xi’an, 720072, China 
*Corresponding Author: Jia Sun. Email: j.sun@nwpu.edu.cn 

 

Funding Statement: This work was supported by National Defense Basic Scientific Research Program of China 
(JCKY2022607C007), National Natural Science Foundation of China (52472107, 22581260172), National Key R&D 
Program of China (2021YFA0715802). 
 
Conflicts of Interest: The authors declare no conflicts of interest to report regarding the present study. 

ABSTRACT 
Under high temperature extreme service conditions, high temperature ceramic coatings have become a key 
technical approach to ensure the stable application of thermal structural materials such as carbon/carbon (C/C) 
composites and ceramic matrix composites. High temperature ceramic coatings are high-performance thermal 
protection coatings mainly composed of ultra-high temperature ceramics (UHTCs) including carbides, borides 
and nitrides with melting points exceeding 3000 °C, modified by silicides, oxides or silicates. In an oxidative 
ablation atmosphere, the thermal structural stability and continuity of high-melting-point UHTCs and their oxides 
determine the ultra-high temperature service performance of the coatings. Focusing on UHTC coatings for C/C 
composites, this report systematically establishes a high temperature ceramic coating database, and adopts artificial 
intelligence algorithms to train and verify intelligent ceramic coating models applicable to ultra-high temperature 
oxidative ablation environments. With an active learning strategy, the long-term ultra-high temperature oxidation 
and ablation resistance of the ceramic coating systems were experimentally validated. This study provides 
theoretical and technical references for breaking the barriers of blind design by the traditional trial-and-error 
method, and promoting the intelligent design and performance verification of high temperature ceramic coatings. 
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