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Defects Repair for Ceramic Insulation Tiles
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(Science and Technology on Advanced Functional Composites Laboratory, Aerospace Research Institute of

Materials & Processing Technology, Beijing 100076)

Abstract Ceramic insulation tiles with defects were repaired by introducing high-temperature ceramic powders,
such as MgO, YSZ, Al,O, and tile matrix powders. The microstructure, mechanical property and thermal insulation
properties of tile before and after repair were systematically investigated. The results show that the powder containing
tile matrix powders is the best method to repair the ceramic insulation tile. The part of the complement has good com-
patibility with the body, and the micro morphology is similar to remain porous network structure. After repairing, the
density , thermal conductivity at room temperature and compressive strength of the samples are 0.24 g/cm’, 0.044 W/

(m-K) and 0.58 MPa, respectively. After 1 200°C and 30 min heat treatment, the complement and the tile body

have good bonding, cracks,depressions and other defects free.
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Fig.1 SEM image of ceramic insulation tile
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by tile matrix powder
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Tab.1 Properties of samples before and after repairing

iy HE/geem™  PFER/W-(m-K) ™' JELERIE/ MPa

Ak 0.24 0.044 1.29
1* 0.27 0.047 0.61
2# 0.31 0.046 0.78
3* 0.28 0.049 0.83
4* 0.24 0.044 0.58
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Fig.4 Photos of sample before and after heat treatment

3 &g

KT 4 FORE B RMNEC T5, X7 B B BL B P SR A
AT ERE RS . O EE R R 17 ~ 3F A X AR A L 85
AT ARG AR O] AR R 5 AR R BE
XF b & B ABFMARE R R 0.24~0.31 g/em’ 304
VA I BG I ; A8 A MaAE TR 52 0.044 ~ 0.049 W/ (m
-K) A —E W LT B MARE Y R4 3R 0.58 ~0.83
MPa, 23T RS, L2456 M RME RN 1T =
TPERE, R, 17 ~ 3" 4 A R [ 2 B i e 4 , 7 18
AL ANAAAR Z 8] 7 A RS0 AT AAREAB AN AR, 5 A A
PRALZE GV A B | M FA SR B | A A
BN

S 2 3k

(1] 207 SF PRI, 55 o 75 KA T RS B A bt
BHEARMFFEIE R ] TR T2 ,2011,41(6) :10-13.

[2] BANAS R, CUNNINGTON J G.Determination of Effec-
tive Thermal Conductivity for the Space Shuttle Orbiter’ s Reus-
able Surface Insulation(RSI) [ R].AIAA-1974-0730.

[3] PARMENTER K,MILSTEIN F,DI C A et al.Characteriza-

FA BT 2 http : //www.yhclgy.com 2017 4F 23 H

tion of Lightweight Ceramic Ablator Materials[ R ].NASA report, 1999.

[4] TRAN H,JOHNSON C,RASKY D, et al.Silicone impregna-
ted reusable ceramic ablators for mars follow-on missions [ C].31"
ATAA Thermalphysics Conference ,ATAA-1996-1819.

[5] KELLEY H N,WEBB G L.Assessment of alternate thermal
protection systems for the space shuttle skitter[ R ].ATAA—1982-08%9.

[6] Wherss, i S 3 B0k, F B4/ AR5
B PR [ )] AR ERIE 41 , 2006, 25(4) :180-183.

[7] GLASS D E.Ceramic matrix composite( CMC) thermal
protection systems (TPS) and hot structures for hypersonic vehi-
cles[ C7.15" AIAA International Space Planes and Hypersonic
Systems and Technologies Conference. AIAA-2008-2682.

[ 8] DARYABEIGI K,CUNNINGTON G R,KNUTSON J R.
Combined heat transfer in high-porosity high-temperature fibrous
insulations ; theory and experimental validation[ J].Journal of ther-
mophysics and heat transfer,2011,25(4) :536—-546.

[9] WILLIAMS STANLEY D,CURRY DONALD M.Predic-
tion of Rigid Silica Based Insulation Conductivity[ R ].NASA TP-
3276,1993.

[10] Morsle, IMRIG Rl sl A TaRd g aham i
B RGBS T )] AR TR, 2013,30(1) :1-7.

— 85 —



