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Study on Ablative Properties of Two External Thermal Protection Materials

GUO Ting WANG De GAO Jinfeng CHANG Jianwei CHEN Yuanjuan
(National Key Laboratory of Aerospace Chemical Power, Inner Mongolia Synthetic Chemical Engineering Institute , Huhhot  010010)

Abstract Based on the design requirements of solid engine thermal protection system and external heat protection
materials , the thermal stability and ablation properties of the two external heat protection materials were tested and analyzed
by taking the self-made epoxy—based and silicone rubber—based external heat protection materials in use as the research
object, and the specific heat capacity, thermal conductivity, thermal diffusion coefficient, average linear expansion
coefficient and other thermophysical properties, so as to obtain the thermal stability and ablation properties of the two
external heat protection materials. The results showed that the matrix structure of the epoxy—based external heat protection
material after ablation was relatively loose , and the carbon layer formed by the silicone rubber base external heat protection
material was more dense. The thermal conductivity of epoxy—based and silicone rubber—based external thermal protection
materials within 250 “C changed little with the increase of temperature, and they were at a low level. The thermal
conductivity of the external heat-resistant material after ablation gradually increases with the increase of temperature ,
and the average linear expansion coefficient gradually decreases. Compared with the two external heat protection materials ,
the introduction of high—temperature resistant fibers and flame retardants in silicone rubber—based external heat protection
materials requires higher thermal decomposition activation energy , improves the ablation resistance and erosion resistance
of external heat protection materials, and can meet the higher heat flow environment. The study of thermal and physical
parameters and ablation mechanism before and after ablation of external heat-resistant materials can guide the development
of external heat—proof materials.
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CIRYE =g | MR NPy Zp B ISV 2T 5
KB AR S O OR M e 4. B 1 HY
SR A TR , B TR S AT 4RI AR R 58 4, be
b i REA R A it 7 A R A fLBRZE M , S BUEEA S5 27
Yt OGS S 108 , AR PR A0/ AU AR Ss
FgiAe , WE PR, oo B e Tl 2 A 2L

2 ST B Z R BN R, AR U LT YR
BERSWOIR I A 15, TeALIEURLE i AR AR, 45 1 —
LA AR fad il iis A REAR IR AR K AT
UM RN TR I TR AL A S
IBEihT. BRI R TR R BRI , fEbe i
AT LA 5 T 6 ] Bl S22, X AR B T — e IR A
o AR RO BERE NS OR A A7 R, -5 HABRE SRR |
Peiha R IR IS 7 A T R B R AL RO B
TR TR e il , 5 A AR HY BE 22k
2.2 SMEEEGA RIS
2.2.1 SPBAERET LSRR AT S H

Xif HB7 BB R il i Y B M S BT A A
DRSNSy A B (25~300) “CE P 9 3 15 R 5K
AT 8 A 2 RAF ST BbA B LA 85 2R

FMET L htp://www.yhelgy.com 20254 2543



mE 3. B4R, ERMITEAXWT
AT)=a(T)+c,(T)p(T) (1)
P A NRGR, o WY HEREL, ¢ WIGIES o W
H 1 3 & 4 AT LA Y, SRR AR 2 A0 E HY 5 ST,
Bl T TR PR TR AR RN, LEAAS ST K
PP BCRECRE B NS o HY G
146~151 mW/(m-K) , SJ A9 # & K 4 150~160
mW/(m-K) , R0 FHRAKT-, BA R AR B AL
S, B8 T AT 3 HL B 41108 v ek 1) P A%

1.60 o6 [016
1.55{ s . ’ L
= . gl lygs (PRI
Q 1.50+ ./"/ I g
© 145 H0.14, [0-14 &
i 2O 7 - . E .
= 1.404 T [0I3E10.13 E
— 3 i
o 1.35 i l:lﬁ*i}ﬁ ' 012 Loigo =
1.30 —— AR O [
o 7 = .
5] . %10 Loo
0 50 100 150 200 250 '
t/°C

K3 HY SRR Z PRI E S HL

Fig. 3 Thermal properties of HY external heat resistant coating
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Tab.1 The thermal decomposition characteristics of the
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Tab.2 The decomposition kinetic equations of the materials
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