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Thermal Protection Properties of An Innovative Ablation-Resistant Coating
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LI Xinggang

Abstract This paper presents an innovative thermal protection coating material for solid rocket motors, that was
subjected to high heat flux in a short time for arc-heated wind tunnel test. It is observed that the back surface of the
coated samples with thermal protection coating can be cooled to 144°C with a drop of 300°C at least in comparison
with that of the uncoated samples. The results showed that the back temperature of the samples with 0.5 mm coating
was little superior to that in the case of 0. 8 mm coating. Moreover, the back temperature of the coated samples cured
at room temperature with a drop of 30°C by contrast with that of the samples cured at high temperature, and the sam-

ples in both cases have the back temperature below 234°C in accordance with the design value of less than 350°C.
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Tab.1 Basic characteristics of ablation-resistant thermal protection coating
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(1) TWRZAFER S 100 mmx100 mmx2 mm;

(2)0.5 mm BFEAFER ST A 100 mmx100 mmx
2 mm, FHEMTE (0. 520.05) mm JF TIS52 Fifhik)z:;

(3)0.8 mm JBIFEZAFER ST A 100 mmx100 mmx
2 mm, FHEWTE (0. 820.05) mm JFE TIS52 Fifhik)z:;

(4)0.5 mm FE%EFEIRFER T4 100 mmx100 mm
X2 mm, R (0.5+0.05) mm EFHE)ZE, B2
R A S 7R R RO B E 2 mmx2 mmx0. 5
mm HYERFEIHETT AN,

KRR G o SORZ R R 2,
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Tab.2 Basic parameters of different samples
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Tab.3 Heat flux forarc-heated wind tunnel test
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Fig.1 Schematic diagram of measuring points on
coated samples for wind tunnel test
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Tab.4 Back temperature and ablative mass rate of

coated samples at different measuring points

RS 4,/C  ,/C 4/C  4/C t/C  FigEpephs
1-1 522 522 522 522 522 0
2-1 234 230 229 229 221 0.078
2-2 224 229 221 216 208 0. 049
3-1 208 201 192 207 189 0.114
3-2 156 157 159 166 165 0.118

(a) RIREERT
B2 0.5 mm BERERERHE A

Fig.2  Photos of samples with 0.5 mm coating before and

(b) Mm%

after wind tunnel test

FHMELTZ  hitp://www. yhelgy. com 2014 4E 25 3 1)



250

\

_ N
3 8
\\

HEERBE/C

—_
(9 [=]
[=] [=]
~——

[=]

0 20 40 60 80 100
B[] /s
B3 0.5 mm 202 KGR 0 1 A H I 1] —79 B IR fih £k
Fig.3 Back temperature vs. time curves of

samples with 0.5 mm coating
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Fig.4 Back temperature vs. time curves of

samples with 0. 8 mm coating
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Fig.5 Photos of samples with 0.8 mm coating

before and after wind tunnel test

MRS 25 01,0, 8 mm BIEEAEX T 0.5 mm
JEVRIZ TS BETRLEE AT REAIR 20 ~70°C , {HXT T & 3))
ML, IR 2 B IS A 0, X & s AL “AT AN F],0. 5
mm JEIR 2 RIA] 3 2 15 BERL AR T 350°C 2K
2.2 AEBRETELRERR R

RANPUE P B R IRZ AR T 200
rh A A = R A, EEXF P AP T X 0.5 mm JE
FHAE T Y hitp://www. yhelgy. com 2014 4F 55 3 #

WIZMAT THIRRA S %, &5 O 0.5 mm JEAE
N [II B R R A B A P 6 g rp L I AL 2
JE IR A= A A 187 S R A T 2= XU
Aol A P ] - R IR R il 2k 1R 8 D s iR I AL TR JE X
TS AR A, P9 O il [ Ak T J2= AR i 6 i
e r s ] - BRI pih 2 5 ICRR b 1t TR S 2 i A
oreih, BEASH, 2R AL U2 i e ik R HE iR
AL S e, TR 7 BE IR 2 A 40 ~ 50°C , X2 N
w1 A 2 LA A TR 2 [ A TR B ey, Sl
BEHR, 7 XA 1 i 7 h UR R A B 7 LR e o, o
Bef R B, 7 BRI R R

x5 AEARNSEEREMNRERME
Tab.5 Back temperature and ablation mass rate of

coated samples at different measuring points

B t,/C  ,/C /C t,/C t5/C  Fidpsph®
ETRe

2-1 234 230 229 229 221 0.078
2-2 224 229 221 216 208 0.049
2-3 195 187 185 176 144 0.113
2-4 173 179 175 192 141 0.077
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Fig.6  Photos of coated samples cured at medium temperature

before and after wind tunnel test
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Fig.7 Photos of coated samples cured at room temperature
before and after wind tunnel test
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Fig.8 Back temperature vs. time curves of coated

samples cured at medium temperature
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Fig.9 Back temperature vs. time curves of coated samples

cured at room temperature for wind tunnel test
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Tab.6 Back temperature and ablative mass of samples with

remedied coating at different measuring points

WS ,/C ,/C 3/C 4/C 5/ C FiEpEpR

4-1 172 178 174 192 177 0.147
4-2 224 229 221 216 208 0.112
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Fig. 10 Photos of samples with remedied coating

before and after wind tunnel test
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Fig. 11  Back temperature vs. time curves of samples with
remedied coating for wind tunnel test
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