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Fabrication and Properties of Aerogels Impregrated

High-Temperature Insulating Tiles
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Abstract Using ceramic fibrous insulating tiles as skeleton, the alumina sols via sol-gel process were infiltrated
into the tiles via vacuum infiltration, followed by gelation, aging and supercirtical drying to fabricate the aerogels im-
pregnated high-temperature insulating tiles. The aerogel/tile composites’ microstructure, thermal and mechanical
properties at high-temperatures (up to 1400°C ) were investigated. The results showed the composites exhibited a small
linear shrinkage of 2% after hating at 1400°C for 30 min.With increasing heating temperature, the aerogels’ particles
grew and condensed ; the aerogels changed from filling the fibers’ pores to being condensed, and to being mainly atta-
ched to the fibers’ surface, but such evolution did not obviously affect the fibrous skeleton. After the aerogel impreg-
nation, the specimen’ s room-temperature and high-temperature thermal conductivities decreased significantly, and the
cold-face temperature dropped from 945°C to 870°C in the back-temperature tests. In addition, although the compos-
ites” room-temperature mechanical properties increased slightly, the high-temperature compressive strength drastically
degraded at 1200°C and 1400°C.
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Fig.1 SEM images of speciman 2*
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Fig.2 Thermal conductivities at different hot surface
temperatures of specimen 1% and 2*
XF T2 AL, i T 4R S AL PR A

FA BT 2 http : //www.yhclgy.com 2017 4 533

SR FEE AR, AT 5 — R TR B T i
., REERE A G, 78 HE A IR DX ] Py, 27 B
AR A /N T VRE L . R SO R RS
AT, TEIVAT IR EE < 1 200°C I, S BRI 7E — 1 i
JE FATH SR BEAS (45 LR IR A SR 285 4, AT 1 ol
IELH () A AL RN AL A BEAR T RS
gL
222 SHERHME

T e b R B TR < 1 200°C, =i T
SEEEIIARALLERE J2 75 2 5 5 3OH: /57 1 P ARk
FOAL, T B0, A 9T IR IR RN
2V FE S I R R PR IR, R 3 AT L, R R A A,
KR ¥ TH TR EE A 945°C F [ 3] 870C ( R T
75°C) , 15 LR B ST A B AN 200 s ZEIR F) 350
s , I EL PRk T BE 11 il e sk BH 2 sl N ( Tk 38 A
~76°C/min F[&H~50C/min), ] WL, RE4iELL
BRI AS B TR ZE /N T 1 400°C , {H 2 7 AT IR
JEA 1 400°C (14785 SR D03, 2 B i 1) B BB SR AT 8%
e TR AT

PR E=1400C
1200
1"=945%C
#=
g 8007 3 283(?"7(3000
o~ =
)
=
4001
0_
0 400 800 1200 1600 2000
W [R]/s

B3 el i A Tl e 4 2R
Fig.3 Results of back-temperature tests for three

kinds of specimen
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Tab.l Thermal conductivities of specimen 1* and 2*
at different temperatuers W/(m-K)
AR/ C 1R 2 PR
200 0.095 0.058
400 0.123 0.068
600 0.153 0.094
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1400 0.197 0.152
1500 0.203 0.157
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Tab.2 Mechanical properties of specimen 1* and 2* after

heat treatment at different temperatures
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