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Abstract The relationship between microstructure and properties of insulating materials was investigated. The
results indicate that the thermal conductivity and mechanical property of insulating materials increases with the in-
crease of density. Microstructure and properties between in-plane and transverse orientation of rigid tile is different.
Insulation property of rigid tile is better after compositing process , thermal conductivity reduces from 43 mW/(m-K)
to 36 mW/(m-K). After adding functional agent, insulation property at high temperature is better, backside temper-
ature of sample reduces from 668°C to 576°C. But dielectric constants increases by 2% to 6.6% . Waterproofing and

low moisture absorption insulating materials is gained after special process.
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Fig.1 SEM image of rigid tile
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Fig.2  Correlation of density and compressive

strength of rigid tile
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Fig.3 Correlation of density and tensile strength of rigid tile
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Fig.4  Correlation of density and content of solid
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Fig.5 Correlation of density and thermal conductivity of rigid tile
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Fig. 6  SEM images of rigid tile

with different fiber orientation
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Tab.1 Mechanical strength of rigid tile with

different fiber orientation
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thermal conductivity of rigid tile
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Fig.8 SEM images of rigid tile and composites

Pl O J2 P % B A B AT Bl 5 o 0 L 8 50 B M 7
PR 1 200°C A1 AT AU H 4% 30 min 1§50 F B9
T THEE R, n] DLA H P B A B 5 OB I o A
AR M 1 R R P AR B ) it B PRSI A R
5 TR N 802°C F#AIKE 668°C . KEEM LA K £
15 50 nm ZiAq VT AP ASMAE U T RER A
M (R AMATH Y A R R#AE 70 om 72
FRAMRI T Y htip://www. yhelgy. com 2013 4E 55 2 1



A7) TR T A S 34 55— T 4 0 K
TR AL B 9K ZH o3 FLEE 22 R 2L MR IR, I
I8 S AE—E AR El b T RS E AR 1Y
ek,

1200 -

— MR
- R R B TR

o wol [ T MRS
|
400}
0500 1200 1800
At il /s

B9 AIPAERRR FL B BratA FLO it BRI A L T EL
Fig.9 Back temperature curves of rigid tile and composites
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Fig. 10 SEM images of insulating material with opacifier
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Fig. 12 Correlation of opacifier and dielectric constant
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Fig. 13 FT-IR spectra of nanoporous-insulating materials
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Fig. 14 Effect of moisture-proof treatment on infiltration of

nanoporous-insulating materials
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Fig. 15 Effect of moisture-proof treatment on ratio of

moisture absorption of nanoporous-insulating materials
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