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Preparation and Properties of Fiber Reinforced SiO:
Aerogel Insulation Composites
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Abstract: SiO, aerogel msulation composites were prepared by using ceramic fibers as reinforcement via supercritical drying
process. Due to the ulira fine skeleton particles and nane- poous structure, silica aerogels have low gas thermal conductivity and solid
thermal conductiviy, and ceramic fibers greatly decrease radioactive themnal conductiviy. Silica aerogel composites show excellent
thermal insulation properties. The thermal conductivities at 200 °C and 800C are only 0. 017W/ m* K and 0. 042W/ m* K, respectively.
The strength of the aerogel skeleton is enhanced by high temperature heat treaiment, and with the reinforcement of fibers, the aerogel
composites exhibit good mechanical property. The tensile, bending and compressive strengths at ambient temperature are 1.44MPa, 1.
31MPa and 0. 98MPa (10% strain) , respectively, and the tensile, bending and compressive strengths at 800C are 1. 95MPa, 1. 80MPa

and 1.42MPa (10% drain), respectively.
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Fig. 1 Morphology of ceramic fibers Fig.2  Morphology of fiber reinforced silica
aewgel composites
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Fig. 4 Structure of fiber reinforced silica Fig. 5 Microstiucture of silica aerogel
aemgel msulation composites
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Tab. 1 Mechanical property of fiber reinforced silica aeragel composites at 25°C and 800 C

T emperaturg ‘C Tensile strengtlf MPa Bending strenglf MPa Compressive strength(10% strain)/ MPa
25 1. 441013 1.31%0 19 0. 98£0. 05
800 1.95£0.08 1. 80£0. 03 1. 42%£0.03
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) 6 ) Fig.6 The fracture surface of fiber reinforced
Si0, silica aergel composites
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Fig.7 Microstructures of fiber reinforced silica aergel composites after 800 ‘C heat treatment
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