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The Low Density Materials Reinforced by Honeycomb
for Long Time Ablation and Thermal Protection

DENG Huoying TAN Jue TAN Zhaoyuan LIANG Xin SUN Hongwei
(Aerospace Research Institute of Materials & Processing Technology, Beijing  100076)

Abstract

according to the requirements of long time ablation and thermal protection. Arc heated wind tunnel experimental were

Two kinds of low density ablative thermal protection materials reinforced by honeycomb was developed

applied to test their property of thermal protection. Their mechanical property and thermophysical property were re-
searched also. The carbon layer of the low density materials reinforced by honeycomb on the surface was even and intact
after ablation without erosion markedly while the back temperatures were below 200°C under the two long time (1 000 s)
heat environment and excellent heat-insulating property and well poperty of resisting the flush of gas flow was displayed.
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Tab.1 Mechanical properties of low density materials reinforced by honeycomb
25°C 200°C
R — — — — — - — - —
PSR/ MPa P IE/ MPa P RERIE/MPa V- RAEiE/MPa  FraR)E/ MPa FIfifiit/MPa “FJR3RE/MPa PR/ MPa
A 1.15 42.2 2.85 340 0.53 8 2.05 295
B 0.82 38.2 3.2 360 0.44 11.7 2.06 299
®2 MD4 #HEEI N F e
Tab.2 Mechanical properties of MD4 material
5 17} B/ C P15 BE/ MPa PLHEL i/ GPa W R/ % 454 BE/ MPa JE4iRi R/ GPa
N 300 15.2 4.31 0.33 51.1 -
RT 19.5 6.83 0.31 103 7.38
y 300 3.5 - - 53.5 -
RT 9.25 5.40 0.17 89.4 5.89
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Tab.3 Thermophysical properties of low density

materials reinforced by honeycomb

- s X LA/ AT S
PR WK (KT RIKREC IR

grem (RT~50%C) (RT~100°C) /107°K™' /107°K™!
A 0.70 0.132 1.59 31.9 25.7
B 0.55 0.108 1.64 30.8 44.5
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Fig.1 Back temperature and surface temperature curve of
test pattern under heat flow condition 1
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Fig.2  Photograph of test pattern under heat flow condition 1
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Tab.4 Test result under heat flow condition 2

- BETI AT R T2 IR 2 R AR ISR TR [k b 2 PR
/mm /mm /mm /mm /C /107 g+ (em?+s) 7! /pumes”!
A 24 9 4 11 135 3.5 -1
24 9.5 5 9.5 156 3.4 -0.8
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Fig.3  Photograph of test pattern under heat flow condition 2 ( material A)
3 KM ,2009(5) 136

(1) X s i) g ok B FAO) 7 #8ORE 6 B4 75 5K,
] P TR A e o 4 R T B R 9% BE 43 1 055
0.7 g/cm’  JE4E ¥ K 3 MPa Zify , VFRHK, L
ks NS I 2 B I N | S S e e A )
IR T B R A

(2) SR FH L ICRUIR] i #8158 % G iy A M BE E A 7
TER, ERFKEE (1000 s DL E) PIREE ) %1
T, W 34 5 1K 5 R A RL R Il T R R KT
200°C i‘émi)%?ﬂﬂ’j mm,%%'ﬁk‘a’mg W T
S 1 B AR BB R R A (A B A i A

%%Szrﬁﬁ

(1] M, 088, 6/ X-51A F5 & BRI [1].

FHHELTZ  hitp://www. yhelgy. com 2014 4 26 1 3]

[2] Mayer R T. A cyclically harvested earth/orbit production
system[ R]. ATAA-84-0450

[3] Bauer Paul E,Kummer L. Development and rerformance
of the gemini ablative heat Shield [ R]. ATAA Fourth Manned
Spaceflight Meeting, 1965 :242-251

[4] Pavlosky E,St. Leger G. Apollo experience report -ther-
mal protection subsystem[ R]. N74 -15536,1974

[5] Dolan C M. Study for development of elastomeric ther-
mal shield materials[ R]. NASA CR-186,1965,3

[6] Tartaglione L. C,Mazzola J H. Apollo composite ablator
material used on space shuttle[ R]. ATAA82-0656,1982

[7] Howell E. Ablative performance of low-density elasto-
meric composites| R]. N71-16872/NASA TND-6130,1971

(RE EH)



	201401

