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Abstract Using the processing technology of impregnating silica-based needle felt with inorganic and organic
resin matrix composites successively, bi-matix ablative comoposites with density less than 1.20 g/cm’ can be ob-
tained. Residual strength, non-deformability, heat insulation performance and anti-erosion properties of this bi-matrix
ablative composites are assessed through three methods, including muffle furnace baking, quartz lamp static heat insula-
tion and arc air tunnel heating. The results show that after muffle furnace baking at 1 100°C for 3 000 s under aerobic
conditions, the matrix remains 20% and still has sufficient strength. While quartz lamp heating for 1 200 s with 1 200°C
peak temperature, the back temperature of 25 mm thick specimens is lower than 120°C.. Arc air tunnel heating results

show that the bi-matrix ablative composites have outstanding anti-erosion properties and the back temperature of 25

mm thick spicemens is 71°C merely.

Key words

0 55

Beih B A A R S e e & AT AR 3 I
T A WA S < B2 S D P S e [ 1B
H A PR 5L 3 A0 P 28 3k =R, Horp W 3
MOBH Y T2 AR 38 G U R AR 1, #E
T 0 FH LA A 1 7 B AR, (L AZ A o 43 A i
SRAH R , AN BE AT A s T8 57 B4 0 R Bk ik By 4
MERE A B ik Pk BE A KL, (H 95 B K Rk 22 B R
FIBPRL A TR b, g5 AR S Bz T2
BRI, AN3E A i 4 R AL 4 o R LG, 0 R M
%,

Wk H 4 .2012-08-28

Low density, Bi-matrix composities, Ablative composities

PA_E =200 35l i 7 BUA AN () 245 AS ] 4
PRGEAL, T AR K 1 o KA T A 78 RS R i
(] AL AT, S REA Z ikh i a]
s RER IR IAZ PR TR R Pk
R TA1AT 4050 B9 LB IR Y 2R | AT RE S — AR B By
PR BE[RIIN 996 2 LA L 2R 17 B H A g S 4
DU R BEMECEE ARSAS T T ek SR, 98 Bl g 2
PR IR i3 M B A XURE AR By P e 2 — b e
e

FAIRCEEAAME & B AR 7E 26 [ A B b el b A
FW H, W32 [E 1Y PICA ( Phenolic Impregnated Carbon

FEFE IS A/NEE 1970 4 M Az S g T AR, 22 A IR ZE LRI B BT BHIFSE . E—mail : greentea—2008@ 163. com

FHIBEI T2, http://www. yhelgy. com 2013 4F %5 2 ]



Ablator ) FI SIRCA ( Silicone Impregnated Reusable Ce-
ramic Ablator) B i Ay T REART Fiisd 1ot ik S e
FORL, 5 R AR IE0E ) o A {6 P b i A A
BATTIT BRI ik S Bk 5l P e S AR LS &, — D7 T, )
FHATHIUAR A 4 B it T T 0 P FACBEL 28007, i v 4 Y
B B PRACR LA KA iR OSSR A kst 22 FLa S el
B EHTRGRRE ST s 73— 05 T AR SRR I o g s ik
AR AP LA 2 R 4 I ) By A ) 5K, SR T, PICA. FiI
SIRCA FPRHIY IR S 2% , ANRE R R ST BT
ZRMBTFARLPHERIE X, R T2 A S LA
PR VAW T ML I Tt I 28 B S B, 22 5 A
Fetil s mFLBR K B T SR, R 0T I 1 B i
VAR N T TR A DU A S SR
1 K38
1.1 {R%: B XUE AR irh By b et ol &

VEFHB R 0.3 g/cem’ M RESLET HIES , #2] 1 BT
7 i) B T B U AR B e Bl AR HErhy | Bl B i
PESBLIRLEE S 200 ~220°C, 2 L ih 1 FL ISR AE 70%
1

e
E:2:9)
AR 258 i MU e o B AR 4 T 2

Preparation procedure of low density bi-matrix
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Tab.1 Conditions of arc air tunnel heating experiment
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Tab.2 Properties of silica-based needle felt reinforced bi-marix composites
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grem™  W(m-K) J(g-K)™! 300°C) /107 K™ /103 em?-s™! /MPa /GPa /% /MPa /GPa /MPa
1.19 0.23 1.42 8.12 1.36 37.1 4.87 1.14 52.6 4.91 65.7
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Fig.2 Specimens of bi-matrix composites after
muffle furnace baking
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Tab.3 Thermal weight loss rate of bi-matrix composites
after 1 100°C baking
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Fig.3 Temperature-time curves of quartz lamp heating
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Tab.4 Arc air tunnel heating results of bi-matrix composites
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Fig.4 Specimens of arc air tunnel heating experiment
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