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Properties of High Temperature Resistant Wave-Transparent Aerogels Composites

ZHANG Lijuan WANG Yang LI Wenjing JIN Zhaoguo LIU Bin
(Research Institute of Aerospace Special Materials and Processing Technology, Beijing 100074 )

Abstract For the need of wave-transparent and the heat resistant materials of the flight vehicle in high march
number severe thermal environment, aerogels composites were prepared via sol-gel process and supercritical CO, dr-
ying process and the post-processing that were obtained using wave-transparent quartz fibers as reinforcement and sili-
ca sol as precursor. Micro-structure and morphology, thermal insulation properties, thermostability ,mechanical proper-
ty were studied by SEM, plane wave thermal conducticity, the quartz radiation heating system,univeral testing much-
ire. The result indicated flexible Si0O, wave-transparent aerogels composites has greater dielectric properties , the dielec-
tric constant could be adjusted in 1.28 to 1.39, the tand is less than 0. 005, the thermostability is greater than 1
100°C , the thermal conductivity is less than 0.02 W/(m-K). It also has better mechanical property, which could

make the flight vehicle work normally of communication,telemetry and control in severely flying environment.
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Fig.5 Curves of coefficient of linear expansion vs temperature
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Fig.6  Curves of dielectric properties vs temperature

R LAt Bl 375 5 P FAA R B2 i S R, A Ha
W 1.30 BEHNE] 1,38, % 4 0. 32 g/em’ 0. 38
g/em’ I I PR R RL , BE A IR B 0 T, A HL A
T 5 TV B 7 U0 B RO R B R B T e, A

FA BT 2 http ; // www. yhelgy. com 2015 4F 4 1

&'
% 0.004

0.002 4

0 1200

"800
BEE/C
7 UFEMA E VIR IR ny 22 A th 42
Fig.7 Curves of tand vs temperature
2.4 BESERESHRIIRERILELE
XoF T A I PR A R R 6« AT AR AT B Pk
RS ARG R I AR ME T A AL 5
FIGR S AL T =0 2, 1 TR N Aok 2 4L
g5k B NI RSN T S H
FECEIRE T 0] SR #E SRR AL
49



MIEL8 W LI H Bl A5 I B 00 T i, RBERE 2 A bR
(AT R T Y, (HAE 500°C 22 i A8 £ 5 2%
18 ,500°C FH TR 21 mW/ (m-K) , Z J5 &
i, 7E 800 F1 1 000°C B 73 51 39 mW/ (m-K) Fl
61 mW/(m:K)

0.06-
0.05
0.041

0.03 Ve

WIFE/W (m - K)!

0.02

0.014

0 200 400 600 800 1000

/T
K8 ARG R R A et 2k

Fig.8 Curve of thermal conductivities vs temperature
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Fig.9 Curves of quartz lamp heater assessment at

different temperature
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