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Research Progress on the Preparation, Evaluation, and Optimal Design of
Ablation-Resistant High-Entropy Coatings

LI Huidong, YUAN Xiaojing", LIU Haoyu, JIANG Nan,

ZHANG Min, XU Dongsheng, LUO Weipeng
(Rocket Force University of Engineering, Xi’ an 710025, China)

ABSTRACT: The reliable service performance of hot-end components has long been a research focus in
the aerospace field, as key components of aerospace equipment are subjected to rigorous tests under com-
plex conditions involving high thermal and loads. Under extreme enviroments, such as high—thermal and
high—speed gas flow erosion, and ablation caused by high—energy weapons, thermal protective coatings are
required to maintain stable high—thermal service capabilities. In recent years, high—entropy materials, char-
acterized by excellent mechanical properties, thermal and chemical stabilities, have attracted significant at-
tention in the aerospace material field. Accordingly, the design, preparation, and evaluation progress of ab-
lation—resistant high—entropy coatings were reviewed to address the need for ablation—resistant components
of hypersonic vehicles in long—duration flights. The optimization strategies for multi-component high—-entro-
py materials and advanced preparation processes for thermal protective coatings were analyzed, and the per-
formance control machanisms were explored, providing support for the preparation and performance en-
hancement of high—performance ablation—resistant high—entropy coatings.

KEYWORDS: high—entropy material; preparation method; ablation—resistant performance; optimal de-
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