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Preparation of Fiber-Type Nano-Heat- InaulatingM aterials

Hui Xueamei ZhangW ei W ang Xieojie
(Xi" an A erogace Canposites Research Institute, Xi' an 710025)

Abstract W ith nanoparticlesmodified epoxy serving asmatrix, hollov glass bead and organic fiber as heat-
inaulating fillers, nano-heat-insulating materials are prepared by wetwinding The reaults showv that F; -type nano-
heat-insulating materials have better heat-insulating property.  Their themal conductivity (20 150 ) is0.23
0.28W /(m K), and increaseswith the increasing temperature W hen the materials are heated at 150  for 100

s its backside tamperature is lowver than 50
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Tabh 1 M echanical properties of casthg smple
’ f Ky /
A% o © MPa E/GPa 8 /% -
(2) : 4319 0 0 907 438 28 240
, , 4319a 3 0 18 48 41 37.8
Q 5 mm 1 5mm 4319b 3 10 996 49% 25 29 2
, 4319c 3 15 89 541 19 14 3
24
@B /T2568—1995 2
@B /T2571—1995
GB1201 1—91 2
® 10 mm , Tah 2 Parametersof fiber for heat-nsulatngmater als
’ 0 /GPa E/GPa 3/% P .
(150 +3) Q 5mm lgam® /
, BO-HV 58 280 25 156 650 350
, 10 s , F 50 145 35 40 143 500 160
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Tabh 3 Thermal-physics constant of different kinds heat-nsulathg mater ials
AMW- (m K) ! a /10 32 st Cp/kJ (kg K) ~*
p/gan?
20 100 150 20 100 150 20 100 150
4319b Q0 33 Q 40 0 47 177 152 129 1 39 2 01 274 119
4319c 0 28 0 35 0 41 1 60 137 119 126 184 2 53 122
B0 /4319b Q0 28 Q 27 0. 30 163 132 111 1 45 173 225 118
B0 /4319¢c 0 32 0 31 034 172 140 121 141 1 67 211 126
F, /14319b Q0 23 0 23 0 26 130 105 0 90 141 174 2 30 125
F, /14319¢c Q25 Q24 0 28 129 102 091 154 189 2 45 125
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Fig 1 Backside tamperature vs time of different ! !
heat-inaulating materials ! !
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Fig 2 Schematic of the heat-transfer mechanisn of materials
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Fig 3 Schematic of the heat-insulating mechanisn 6 .
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Fig 4 Schamatic of the vertical section of fiber 13 , . PP
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