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Study on Anti—oxidation Coating Suitable for Honeycomb—enhanced Low—

density Materials

DENG Huoying FANG Zhou PAN Yan ZUO Xiaobiao DAI Xiaowei
(Aerospace Research Institute of Materials & Processing Technology , Beijing  100076)

Abstract A kind of anti-oxidation coating suitable for honeycomb—enhanced low—density thermal protection
material was studied. The processing property , microstructure of surface, heat resistance of the anti-oxidation coating
were investigated, and the ablative property was assessed by muffle furnace ablation test, plasma ablation test and
radiation heating test. The results indicates that the solvent content of anti—oxidation coating should be in range from
25% to 75% , its pot-life is greater than 165 min and its thickness is less than 300 wm. The thermal stability of the
phenolic resin STN-1 coating is better than that of the methylphenyl silicon rubber 218-1. After being exposed to
800 ‘C/10 min, a relatively obvious ceramicization phenomenon occurs in the coating. Under the conditions of 1 MW/

30 s and 1.5 MW/30 s, a hard and dense carbon layer is formed. Under the radiation heating environment of 2 000 °C

for 300 s, the back surface temperature of the honeycomb-reinforced low—density heat resistance material with

coating is reduced by 10 °C, and the strength of the carbon layer is higher.
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Tab.1 Viscosity and pot-life of coating

¥ W% FiE/mPa-s i) /min
1 0 5610 35
2 16.7 762 85
3 25 346 165
4 50 37.9 175
5 75 9.61 >180
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Fig. 1  Effect of solvent content on thickness of coating
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Fig. 2 Photograph of coating on honeycomb—enhanced low

density material
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Fig. 3 SEM micrographs of honeycomb—enhanced low—density

material without and with coating
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Fig. 4 Cross section SEM micrographs of honeycomb—enhanced

low—density material with coating
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Fig. 5 Effect of matrix on coating heat resistance
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2.4 BREREMMERERR

BT IR 2 & A LG Z IR, M & SEORHE i
TaRAE  ESEYHE AR e, I S A
il B 77 0 A N, 2R FH D o e ol i 4 %o R R A
il T RS M R AR BEA T B ST, 3 A LB Bk 2R A
A3 B AR B B 94 2 AE 800 FT 1 000 “C R 7E Ey g v
Bl 10 min, XPRETIS RIEHEAT T SEMWLEE, WK 7.
&8, Hil& 7 al WLZ5 7 800 °C/10 min J5i4& 2 I T 1
AU M AN TR )2 I BT ORI I Rl
J Bl ) Jot DA A8 08 20 i S e o A DR Z ) Y
FHAE T2 htip://www.yhclgy.com  20254F %5 1 1

400 600 800 1000
t/C.



[B]BR, DT B 2 AR AR 20% W 50T Ok 2 5 iR )2 9
B E. mE8A W, 251000 ‘C/10 min Ji , &

Rl St — A I 3R i B T RN —
(AR IRCH , e K EARZY 100 pm

7 7%JZ 800 “C/10 min Ji7 SEM S
Fig. 7 SEM micrographs of coating after 800 ‘C/10 min

8 ¥JZ 1000 “C/10 min J5 SEM fifJ1
Fig. 8 SEM micrographs of coating after 1 000 ‘C/10 min
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Fig. 9  Photos of coating before and after plasma ablation
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Tab. 2 Result of radiation heating test
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Fig. 10  Photos of honeycomb—enhanced low—density material after

ablation
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