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Preparation of Toughness Ablation Thermal
Protection Coating of Silicone Modified Epoxy

HE Chen, SU Huan, LU Wu, LI Bo-qian, ZENG Yi-bing

(Institute of Aerospace Materials and Processing, Beijing 100076, China)

ABSTRACT: The work aims to improve ablation and toughness properties of silicone modified epoxy resin based ablation
thermal protection coating. A new type of silicone modified epoxy resin was synthesized by a new synthetic method, i.c.
one-step method. FT-IR was used to characterize the chemical structure of synthetic resin and study the mechanical properties
and the pyrolysis temperature range of new resin matrix. On such basis, the silicone modified epoxy resin was used as the new
resin matrix to prepare the ablation thermal protection coating. The mechanical properties, ablation resistance and thermal pro-
tection of coatings were also evaluated and assessed. As for toughness, the elongation at break of new silicone modified epoxy
based ablation thermal protection coating increased from 1% to 8% when compared with the traditional one. For ablation prop-
erty, when 1mm thick new ablation thermal protection coating was used in 304 steel at thermal flow of 200 kW/m? and 320 s at
most, the ablation surface was flat and the back temperature was only 160 C, while the back temperature of traditional epoxy
coating was 220 “C. The silicone modified epoxy resin can improve the ablation resistance and toughness properties of tradi-
tional epoxy based ablation and thermal protection coating.
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Fig.1 IR spectra (a) and GPC curves (b) of silicone modified epoxy resin with different silicone concentration
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Tab.1 Basic properties of silicone modified epoxy resin
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Fig.2 Pyrolysis curves of resin matrix
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Fig.3 Appearance condition of silicone modified epoxy resin in different ratio ablated at 400 C for 300 s (a—100:0, b—100:20,
¢—100:30 (catalyst 0.1%), d—100:30 (catalyst 0.05%), e—100:40)
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Tab.2 Comparison of basic properties of silicone modified
epoxy coating and original epoxy resin based coating
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Tab.3 Comparison of the ablation properties of silicone
modified epoxy based ablation thermal protection coating
and epoxy ablation thermal protection coating

e WEAIRERER BRAREREREM
R A ek
200 TR A 82%, Rl FUEIRR 75%, 1A
500 FURIRAY 72%, R FUEIRA 50%, R
200 I FRAY 55%, K JFEIRAY 40%, F
R 53(10)

TER R AN 200 kW/m? IR 320 s (USRI T,
POF[EiEI N R SRR E S el I AN =i A A A S AR e
B EiRZERIEE (WE 4a). WA 4b R, 58
AR E BB PR E M, B AE R T RN
160 C, MAARZHITIRIE 220 C, X EZREH TH
SRR B AR 2 B be i R e, FEbe iRl 2 i SR
R, JCEE A B ZE 1) A TR I I s A
WZHTIIAREREM S, SCHL T IR)2 2SR R
T, FE T FABH FERLN A AT, SRR IR AR, Ik
AT HB LR 2 HAT AR S BB B B



Fa1s B

BURAE  FRECA LR b i Bl 05 )= il 4 <171 -

3

a WERMRAE

250

—Epoxy

200 ——Epoxy-silicone
150

100

Temperature/ °C

50

05 200 400

Time/s

b HIEAALEL
K4 9T 5425 TR )2 R RS A il AR AL 1 O
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