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Fabrication and Properties of SiO-aerogel Loading
Chopped Mullite Fiber Porous Skeleton Composite

WANG Yanr-fei,ZHANG Chang rui, FENG Jian, JIANG Yong gang
(College of A erspace and Material Fngineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Chopped mullite fiber porous skeleton was sintered at 1260°C by colloidal silica and B, C powders. Then Porous skeleton
was loaded with silica sols prepared by tetraethyloxylane( TEOS) , deionized water and ethanol. Silica-aerogels loading chopped mullite
fiber porous skeleton was achieved by supercritical drying. Via thermogravimetry (TG), differertial thermal analysis( DTA) and energy
dispesive spectrometry ( EDS) , it was revealed that at 700C ~ 900C, B,C was oxidized into B,03 which bound chopped fibers.
Futhemore, chopped mullite fiber porous skeleton was chemically stable below 1500 °C. Insulation tiles possessed nanoporous structure
since silica aerogels filled microporous pores of chopped mullite fiber skeleton. Thus themal conductivity of insulation tiles was reduced
by 44.3%, 33.8%, 34.6%, 29.5% a 300C, 500°C, 800°C and 1000 C respectively. Besides, the loading of silica aerogels
mproved flexural strength and compressive strength of porous skeleton at 50% and 40% , respectively.
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Tab.1 Element content of point A via EDS analysis
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Tab.2 Thermal conductivity of chopped mullite fiber porous skeleton and S0 aerogel loading porous skeleton

/C 200 300 400 500 600 700 800 900 1000
o 0061 0063 0070 0077 008 009 0107 0119 0132
[(Wem” K" )

0034 0042 0048 0051 0057 0065 0070 0079 0093

J(Wem™ K™ ")

2 ,
Si02
Si02
Si0, , 1 3 ,
SlOz 9
SIOZ b} 5 9
5 Sio,
Fig.5 SEM o SiO7 aewgel loading skeleton
T [1]
’ SIOZ

’ 3 SIOZ

3 Sio,
Tab.3 Specific swface of porous skeleton and SiOs- aerogel loading skeleton
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Tab.4 Mechanical properties of chopped mullite fiber porous skeleton before and after SiOr- aerogel loading
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