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Abstract： 
During the reentry process of long-time near-space 

hypersonic aircraft, high temperature harsh environment 

applied on the aircraft surface will bring severe challenges 

for thermal protection composite materials and structures. 

Structure design for thermal protection system and heat 

becomes one of key techniques for ensuring the ultimate 

performance integrity of aerospace vehicles. To meet the 

performance requirements of thermal protection composite 

materials and structures within different components of 

aerospace vehicles, physics-materials-chemistry 

interdisciplinary theories and methods are employed for 

investigating the ablation mechanism, high temperature 

mechanical properties of thermal protection composite 

materials and the evolution rules of mechanical properties 

with temperature. The improvement of characterization and 

assessment methods of performances for ablative and 

non-ablative materials and structures can provide technical 

supports for the design and manufacturing of defence 

weapons. 
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