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An Elastic Thermal Insulation Coating of Low Density and

High-Temperature Resistance

ZHANG Lijun HU Runzhi QIAN Yun

(Xi’ an Aerospace Chemical Propulsion Factory, Xi’an 710025)

LI Xinggang WANG Xingbin

Abstract An elastic thermal insulation coating with low density and high-temperature resistance was developed
for applition onto carbon fiber composite case for solid rocket motors exposed to thermal environment, which has expe-
rienced static quartz lamp radiation test and arc-heated wind tunnel test for thermal protection performance evaluation.
It is observed that the said thermal insulation coating provided such properties as density of 0. 62 g/cm’ , elongation in
the range of 25% , and thermal conductivity in the range of 0. 18 W/ (m+K). The DSC test results indicated that the
weight loss rate is 6.6% at 401°C. The evaluation test has shown that the said thermal insulation coating of 1.0 mm
thickness exhibited superior thermal protection performance with case-to-coating interfacial temperature up to 77.3°C
and back case surface temperature up to 44.5°C.
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Fig.1 Heat flux for quartz lamp radiation test
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Tab.1 Input conditions for arc-heated wind tunnel test
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BHr— 0-~22 24
‘M= 22 ~48 49
Bl = 48 ~94 20

2 #R5WR
2.1 RHRKREMERE
2 bR EIERE
x2 RHRKREMRE
Tab.2 Characteristics of thermal insulation coating
wmEE, FRE/ e/ hiffsmEE, S/ HEEsRE/
grem™ We(m-K)™' J-(kg:K)™'  MPa % MPa

0.62 0.18 1300 1.8 25 1.7
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Fig.2 TG curves of thermal insulation coating
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Tab. 3 Ageing properties of thermal insulation coating

ZA /% LB/ MPa
ZALHT 28 1.57

90°C /15d 24 2.25

90C /48d 23 2.37
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Tab.4 Results of quartz lamp radiation test

KEERS B/ M R R R C IREE IR C
1-1 330. 0 HHiB{H) 55.5
1-2 112.9 42.3
1-3 104.0 37.2
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Tab.5 Results of arc-heated wind tunnel test

KEERE R/ M R/ C AR/ C
2-1 77.3 44.5
2-2 71.5 41.2
2-3 74.7 43.6
2-4 330 (#iefE) 78.2

( FHEER 94 1)

FHIMEITZ,  http://www. yhelgy. com 2014 4F %5 3



	201403

