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Preparation and Thermal Performance of Alumina Aerogel
Insulation Composites

GAO Qing fu, ZHANG Chang- i, FENG Jian, WU Wei, FENG Jun-zong
(College of A erospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Alumina aerogel thermal insulation composites were prepared by sok gel and supercritical drying process, using aluminum
see-buoxide as precumsor, and ceramic fiber as reinforcement. The micstructures were characterized by nitrogen adsorption experiments
and scanning electron microscope (SEM) , and the themmal insulation property was tested by hot plate method. The mechanism of themmal
insulation of alumina aerogel composites was analyzed. The resuks show that, compared with silica aerogel, alumina aerogel can
withstand even 1000°C calcinations but still keeps the porous network. When alumina aergel is introduced into the ceramic fiber, due to
the excellent themmal resistance property of alumina aerogel, the thermal insulation property of composites is evidently improved, and the
thermal conductivity of composies is 0. 685 W/m*K a 1000C.
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Fig. 1 Microdructures of alumina aerogel after supercritical drying (a) and 1000 C heat treatment (b)
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HFg. 2 XRD pattern of alumina aerogel after supercritical drying
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Thermal conductiviies of alumina aergel composites Fig.4 Pore size distribution of alumina aerogel
and ceramic fiber felt at different temperatures after super critical drying
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Fig.5 SEM image of ceramic fiber felt (a) and alumina aewgel composites (b)
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Fig. 6 Themal conduction model of fibee-fiber and alumina aeroge} fiber
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