FLR R AT A B I TR = 5T o R

B E A
(LR PR R T LBIIERT SRS A BT 5550 %, JEsT 100076)

X RSk, AR AT B AR LA S B RO A KT ) e 2 S A R XA B
HAF TR R BT L BFIER KRR FREN T LR, S8 5 LR IRH, LA (K
Bg ) AR B AR A (TR AR ) b7 AT AR T VL8 3 3R ak R @ AT R B AL B 0 T Bk B RANMT A s A AR #7
AR AR A B 6, KK EARE B4 E RINLF R AT 2 RN R EM A LRI IR T & 8 i H Ao
Beb AR T AR AR A AR B AR B T AL S ey A

KR MR KATE, RGP RAE,RE, Bk

/5 %% . TB3 DOI :10.3969/j.issn.1007-2330.2016.06.001

Developments of Coating Materials in the Thermal Protection System of Spacecrafts

WANG Kaishi KUANG Songlian

(Science and Technology of Advanced Functional Composites Laboratory, Aerospace Research Institute of

Materials & Processing Technology , Beijing  100076)

Abstract The aerodynamic heating environment for spacecrafts currently under development typically possesses
the following characteristics ; high enthalpy, high heat flux and long heating time. This in turn has lead to the shift of
active research work of heat shield materials, e.g., phenolic-resin based composites, towards enhancing properties
such as higher ablation resistance, good heat insulation and even lower densities. To overcome the limitation of materi-
als’ intrinsic properties and to improve their performances, both ablative ( resin based) and non-ablative ( ceramic
based) types of heat shield materials can be further optimized by applying functional coating materials on top of the
ablation surface. This review has focused on the recent research effort on the coating material for different thermal pro-
tection systems and categorized them into two major types: ablative and non-ablative. Having obtained a comprehen-
sive understanding about their pros and cons, a possible solution is proposed at the end of this article for resin-based
ablative composites : coatings consist of silicon-based preceramic polymers that can be cured around the same tempera-
ture as phenolic resin but ceramized in-situ during flight.
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Tab.1 Pros and cons of 3 major categories of organic

heat-resistant ablative coatings
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Tab.2 Summary of properties of several organic

heat-resistant coatings
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