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Study on the Structure and Thermal Insulation Properties of Polyimide Foams
In—situ Filled With Silica Aerogels

HU Ziyang MA Jingjing ZHAO Yibo TENG Chong ZHAO Jianshe
(Aerospace Research Institute of Materials & Processing Technology , Beijing  100076)

Abstract A series of silica aerogel in—situ filled composite foams were prepared by sol—gel process using ultra—light
open—cell flexible polyimide foam as matrix. The density of composite foam was adjustable from 10 kg/m’ to 100 kg/m’,
the thickness was adjustable from 1 mm to 400 mm, and the maximum macro size could reach 1 mX1 m. The cell structure,
thermal insulation performance and thermal performance were systematically characterized , and the thermal insulation
mechanism of polyimide foam in—situ filled with silica aerogel was analyzed. The results show that the introduction of silica
aerogel can effectively reduce the thermal conductivity of composite foams at room temperature and improve its thermal
insulation performance. With the increase of silica aerogel content, the thermal conductivity of the composite foam decreases
from 38. 8 mW/(m-K) to 19. 6 mW/(m-K). When the hot end temperature is 300 °C, the thermal conductivity of the
composite foam is only 61. 1 mW/(m+K). After filling the silica aerogel , the thermal stability of the composite foam is
significantly improved, and the thermal weight loss residue is about 80% at 900 °C.
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Tab.1 Apparent density and room temperature thermal

conductivity data of composite foams with different silica

aerogel contents

Sample plkg-m™ MmW +(m-K) (25 C)
Si-PI-0 8 38.8
Si-PI-20 35 26.2
Si-PI-30 45 24.6
Si-PI-40 66 23.1
Si-PI-60 90 19.6
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