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Effects of Coating on Performance Rigid Tile
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(1 Science and Technology of Advanced Functional Composite Laboratory, Aerospace Research Institute of
Materials & Processing Technology, Beijing 100076)

(2 Key Laboratory of Thermo—Fluid Science and Engineering of MOE, Xi’ an Jiaotong University,Xi’ an 710049)

Abstract A coating constituted of MoSi, and melted glass with the high emittance was prepared. The effects of
the coating on the microstructure and performances of the rigid tiles were investigated. The results indicated that the-
waterproof coating was dense with an emittance of about 0.85. After coating process, the flexural strength and shore
hardness of the rigid tiles increased. The tensile strength in transverse orientation was about 50% of that without coat-
ing. The back side temperature of rigid tiles with coating was higer than that without coating, when rigid tile was ex-
posed to the radiation heat. However, the back side temperature of rigid tiles with coating was lower than that without
coating, when rigid tile was exposed to the simulative heat of re—entry. The rigid tiles with coating created a little hole
after the chip attack.

Key words Rigid tiles, Coating with the high emittance, Radiation heat,Simulative heat of re—entry
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Fig.1 SEM micrographs of the rigid tiles without and with coating
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Fig.2  Cross section SEM micrographs of

the rigid tiles with coating
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Fig.3  Surface roughness of the rigid tiles with coating
— 43—



22 BESSENREBESFENRME

W1 B A B Sy Ay 8 A A8 2T 2 B 45 T 17 1
2R, &R SRR ATIR B R, TEIR I B
3~14 um P, oI 2 NI RR R PCEE 5 R BCH 0.8 /£
A, A NI ERR IR Y 4R 9 R E0h 0.85~0.87, 4@
SR B R SE PR AR R b B R T AR R
T Ak FEE TR ) oA ) R0 50 2k 1 R 5% M 34 A R A B
PORIR . WRIZH MoSi, (1 4) Bl Bk} 45 2 AL, MoSi,
PR R ECH 0.96, R R)Z T, IR Z AR

EESEE IV
250
200 L 0 MoSi,
m}
150 [m]
o [m}
A
© 100
" m]
50l vWM’*WM\M
0 . L . L L .
10 20 30 40 50 60 70 80

20/C)

B4 WJZH XRD i
Fig.4 XRD pattern of the coating
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Fig.5 Stress—strain curves of the rigid tiles without and with coating
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Fig.6  Stress—strain curve of rigid tiles with side face coating
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Fig.7 Waterproof performance of the rigid tiles with coating
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Fig.8 Radiation heating test result of the rigid tiles

without and with coating
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Fig.9 Radiation heating result with ANSYS calculation of
rigid tiles without and with coating
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Fig.10  Schematic diagram of the rigid tiles
without and with coating
2.6 BEHSREXRIEEZEZEHRENEZMN
A TCUR )2 NI PR A F R 5 R 880 501 0.85 FH
0.8, TEAHFIFA L 2511 T, 4 5 R 4w, KU 25 A% i 7%
P 1) &7 SR 1R A B A % T I B AR ) PN A
FR /D TN Lo i S R 3 T B A
WA 11 fes RO IR ) IR A 25 5 B IR B
WA RN E A, X F IR 2 W RR IR, A
80 s ZE A TR EE R 4R L A R JZRI MR A FL A
120 s 247 E T R i L m s LA LA
PR VR T L R 2 R BOR R R SB 250 s 25 AT
PR 72.45 °CHI42.79 C
a5



100

80

60 |

T/C

40 +

20 -

BT A7 TE0R 2 M R P B X g 4 2R
Fig.11  Wind tunnel test results of the rigid tiles
without and with coating
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Fig.12 Rigid tiles with coating after impact test
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