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Preparation and Performance of Lightweight Rigid
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Abstract To meet the need of thermal protection and high strength for high Ma vehicles, lightweight rigid nano-
porous thermal insulation material has been prepared by fiber dispersion, molding pressing and nano—particle compos-
ite technology. The relationship between material composition and properties of insulating materials was investigated.

The results show that the compressive properties of composites strength with rigid tile is twice than with fiber mat. The

compressive properties became large with increasing temperature.
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Tab.1 Influence of dispersion mode on rigid tile properties
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fhésids 0.20 54 1.06

2.1.2 FEFXINIMEESRERRZ I

FHEAS N NIVE B 2000 5 — A T2, R R
REA ELAYm, NIPE S 28— LA TCHL SR 1R N
R ZEEE R, S A 10% | 38 5 SCHRRE 21 4 F
S5 O S IR T BIR AR — A A AR A AE R 2 T A
HEP A AR I ) Al ke 2, i AR
FII AT LA, ST AR 3 i SR AR S G 1) e
Ak, N A R 1 8 45 700 76 WM B 2R v 38— 2 6 I i
LB TAPEHATERE . TORREE N RS IR AN A
— G T I — B 3 i 0 5 791 A i/ AR A A T 4
(% 0.20 g/cm’ ) OUEEF ULIA 1,

€ T
(b)  EERIBCEELSH

(d) -k LR 245571
1 I 2 A B R
Fig.1 SEM micrograph of samples with different binder
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Tab.2 Properties of rigid tile with different binder

il FRATE TR (10% JEAE ) /MPa
Fh /mW+(m-K) ™! iR 1 000°C
¥ 47 0.22 0.20
[ER s 50 0.31 0.24
RN 52 0.39 0.32
- 54 1.06 0.94
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Tab.3 Properties of rigid tile with different density

JRERIRIE (3% L) TRAFIHIE (10% B2 Y
/MPa /MPa /g-cm™?
0.14 0.30 0.10
0.29 0.43 0.16
0.68 0.94 0.20
0.92 1.41 0.27
1.38 2.61 0.34
2.61 4.10 0.48
4.70 7.22 0.56
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Fig.2 Compressive properties of rigid tile with different density
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Tab.4 Influence of composite techniques on

composit properties of rigid tile
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Fig.3 Picture of lightweight rigid nanoporous insulation materials
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Tab.5 Properties of lightweight rigid nanoporous insulation materials
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Tab.6 Compressive strength of sample with

different reinforced materials
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