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Abstract

perature rigid thermal insulation materials had been fabricated and investigated. Using a high-resisting fiber and inor-

To meet the need of thermal protection ( ~1 500°C ) for novel aerospace vehicles, ultra-high tem-

ganic binder,the insulation was produced through the process of vacuum-molding and firing the dried billet. The mi-
crostructure , thermophysical and mechanical properties of the materials were characterized and measured. The results
showed that the fibers were bonded effectively ;the properties could be tailored by adjusting the ratio of fiber to binder;
the thermal conductivity at room temperature and mechanical properties varied linearly with density. The insulation ma-

terials had a shrinkage of less than 2% after heating at 1 500°C for 1 h,a low density in the range of 0.3 t0 0.5 g/

em’ , thermal conductivity of 0.06 to 0.09 W/(m-K) , and compressive strength of 0.6 to 1.2 MPa.
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Fig.1 Picture of machined insulations of different

shapes and sizes
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Fig.2  SEM micrograph of three samples with different

binder contents

XT3 BN ERE S ) & s AR (B EE 2R 0.4 o/
em®) ,HEAT THE 1 500°C ORI 1 h DLREVT AR 46 H
FrAREREE IR, 45 R AN 2 Frn, AIAE 3 Rl
i TEJE FE 7 1) (R B M 4 32 < 2%, U B 3k S0 R B
A B Y R R RO RRE M, T HLR B Swi% ~ 15wt%
FAPRE 5 71 2 0k Y o IR W A T A I R s e, B
HRGEET S i, R S 0 BT 3500 65 .72 (1
T2y 11% ) F1 80 mW/ (m-K) (#m%y 23% ), &
TEHUREEE T T R IC LR R TR HE A RS
ZEFNE BN, A 4 2 R ARG E X 2 (K 2) L iX
FHMBT Y hitp://www. yhelgy. com 2012 4F 45 4



FTREHG AN TR AT A AT S BORE T 1 3 IR A
R FIAN, AR iR BEE RS R & R 2 AR
AR TEAR 7 P RE L Bl 2 412 v, Dt DR 2l 45 790
IS LT 4 2 [A] 9 25 5 1G58
x1 HEFSEXHMEEREGEINIEEER0
Tab.1 Effects of binder contents on the materials

shrinkage and properties

o mle JRETTIM SR/ TR4REE R
A2 % H%/% mW(m-K)™'  /MPa /MPa
1 0.5 1.8 65 0.46 0.21
2* 0.3 1.5 72 0.95 0.43
3 0.4 1.8 80 1.14 0. 64
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Fig.3  Average coefficients of thermal expansion as a function of
temperatures and binder contents
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Fig.4 Thermal conductivity as a function of density

3 FAS [R]85 B B RE B D SE PR RE AR 2 TR,
FEMMAYBEREE 0.3 ~0.5 g¢/m’  JE4G 9 5 0.6 ~1.2
MPa, fUfHi5R B 0.2 ~0.5 MPa, Z5 il 30 % 4y 2. 8 ~
5.1 MPa, Ji"FPEREREE B RS fd . 5340,
5 BTz e il B 47 5 8 I 2 R A1 52 B P 1 o )
MU, F2 B D A A7 TR AR - 2T 24 45 T B % R 4
M4 2, Jr LR e 84

x2 AEAEBEHERNERRSEMNZMELE
Tab.2 Comparison of mechanical properties for three

fabricated samples and Zircar commercial products

e g/ 4 Fir A 25 i 5
" ,g-(‘,rrf3 /MPa /MPa /MPa
A 0.30 0.58 0.23 2.8
B 0.38 0.95 0.44 3.4
C 0.48 1.2 0.50 5.1
AL-30100  0.48 1.0 - 3.3
SALI-2[191  0.51 1.0 - 2.1




> o = =
N co (=3 ™)
\
]
\
\
N
2

<
'S

compressive strength/MPa
N

R
o

03 04 05 0.6
density/g + cm™
PS5 il PR 2 035 3 P 56 R

Fig.5 Compressive strength as a function of density
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t=1500°C for 40 min
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