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Abstract  The rapid development of new high—speed aircraft has put forward higher requirements for thermal
protection system. The integrated thermal protection materials based on aerogel is of great significance to improve the
thermal insulation performance and structural efficiency of thermal protection system. In this paper, based on the
difference of thermal protection materials, the research progress, structure and performance of aerogel-based

integrated thermal protection materials are summarized, and the problems that need to be solved in the future are

briefly described.
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Tab.1 Properties of typical thermal protection materials

p 0l IR I . TR pr s LA
by bR AT FmE - A B fE g o™ x mER Giaid
PR ETUIES /'C /W +em /g-cm /W +(m-K) /mm-s
L-900"! 1260 - 0.144 - 0.036 -
L-2200" 1260 - 0.352 - 0.052 -
HRCI-12" 1540 - 0.192 - 0.046 -
W Bl 25 BU
HTP! 1427 - 0.193 - 0.046" -
AETB-8" 1480 - 0.19 - 0.064 -
BRI 1540 - 0.096~0.32 - 0.03 -
RCC™ 2000 - 1.65 - - -
Wi s 2 A Acch 14007 - 1.8 - - -
R AR c/sicho 1 400” - 2.1 - - -
sic/sic! 1350% - 2.1 - - -
FRSIF! 371 - 0.224 - - -
AFRSI®12 649 - 0.154 - 0.102 -
TV R R TABI-4 1480 - 0.17 - 0.09 -
CFBI7-12) 2 000 - 0.171 - 0.084 -
CRI7-1! 1315 - 0.2 - - -
SR R 537~1317 - - 0.59~2.29 - -
4 Jm L 2 RE 1 000 - 0.1~0.3 - - -
& JmINGT IR R
HE A At 982 - - 0.73 - -
et 4 Jm A AR 615~823 - - 0.86~1.09 - -
SIRCA 15F-22 - 200 0.256 - 0.066 -
PICA® 3200° - 0.224~0.321 - 0.040 2~0.047 -
etk C-PICA™! - 150~730 0.273 - - 0.051~0.103
PICA-X14 2000 - 0.5~0.9 - 0.025~0.07 -
AL B Al b fg12s-200 1 400 - 1.63~1.71 - - 0.018 7
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Tab. 2 Structures and properties of aerogel-based integrated thermal protection materials

R BRI RN g em™ PHFR/W - (m-K)™! i/ °C SRS /MPa SCHik
BRI+ W VRS #R EL B A 0.23~0.38 0.041~0.098 1200 15.4~36.8  [36-37,40]
ABE I+ Sk B A 2t 0.141 8~0.171 8 0.025~0.03 1 600 - [42-43,45]
BRI+ TR WA e e & 0.035~0.65 0.08~0.12 1630 90 [51-52,54]
SEER+ 4 AR WA AR - - - -

BB +HRe iR R i e i S BE /20 & =X 0.27~0.4 0.056~0.068 1 600~3 000 35.9 [61,63-64]
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Fig. 1 Preparation of integrated thermal protection material

based on ceramic tile and aerogel
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Fig. 2 Integrated thermal protection material based on ZrO,

porous ceramic tile and aerogel™’
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Fig. 3 Integrated thermal protection material of Al,0,-SiO,

s 40
porous ceramic tile and aerogel'*"’
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Fig. 4 Preparation of integrated thermal protection material

based on flexible felt and aerogel **’
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Fig. 5 Flexural recovery of blank quartz fiber and integrated

thermal protection material based on flexible felt and aerogel **’
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Fig. 6 Integrated thermal protection material based on ceramic

plate and aerogel **’
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Fig. 8 Integrated thermal protection material based on material

with ceramic surface and aerogel ™!
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Fig. 10 Integrated thermal protection material based on metal

and aerogel ™"
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Fig. 11  Preparation of integrated thermal protection material

based on ablative material and aerogel ( I )"
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