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Arc-Heating Tests of Thermal Protection System
Materials for the H-II Rocket Fairing

Noriaki HIRABAYASHI'!, Takashi MATSUZAKI"

Yukio FUKUSHIMA™
Tomihisa NAKAMURA'® and Takeshi FuJITA™:

ABSTRACT

Materials suitable for the thermal protection system (TPS) of the rocket fairing
for the Japanese next generation lauch vehicle named H-II were tested using an arc-
heated wind tunnel. The main constituents of the candidate materials were epoxy resin
and silicon rubber. The heating rate was from 60~100 kW/m’ in accordance with the
maximum heating rate of the nose region of an ascending H-II rocket. Test results
showed that polycondensed silicon rubber was the best candidate as the main
component of the TPS, apd also that a SiC coating was indispensable. In addition,
based on results and a preliminary estimation of the skin temperatures of the fairing
nose region, a SiC coating of about 2 mm in thickness is considered sufficient to
achieve thermal protection capability.

Keywords: Arc-heated wind tunnel, Rocket fairing, Thermal protection system

materials, Polycondensed silicon rubber
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%4.1 KB vY—X.7—7mMaARKBREH
RUN| Model I v P Mgy Mys Po ho Qo k| pomesRa
N o Name (1) (V) (kY) (g/s) (g/s) (MPa) (MJ/kg) (M1/a2) (sec)
cal. 68 1118 76 4.05 3.02 0.78 3.64 0.221
KB- 1 ¢ 68 1125 76 4.05 3.02 0.80 3.71 60
KB~ 9 6 8 1134 77 4.05 3.02 0.81 3.70 60
189 cal. 68 1143 77 4.051] 3.02 0.81 3.60| 0.223
KB- 3 ¢ 68 1155 78 4.05 3.02 0.82 3.52 300
cal. 68 1165 79 4.06 3.02 0.82 3.863 0.224
KB- 7 67 1185 79 4.05 3.08 0.85 3.46 300
cal. 67 1188 79 4.04 3.03 0.85 3.56 0.225
cal. 70 846 59 2.06 3.72 0.58 2.38 0.132
KB- 2 ¢ 70 864 60 2.06 3.71 0.59 2.41 60
KB- 8 70 864 60 2.06 3.70| 0.59 2.47 60
190 cal. 70 857 60 2.06 3.70| 0.59 2.38 0.133
KB—- 4 ¢ 70 861 60 2.06 3.70| 0.59 2.40 180
KB-10 70 864 60 2.06 3.72 0.60| 2.38 180
cal. 70 864 60 2.06 3.72 0.60] 2.36 0.134
cal. 70 8214 58 2.08 3.68| 0.52 2.18 0.137
KB- 5 ¢ 70 824 58 2.086 3.68| 0.52 2.11 30
KB—-11 70 828 58 2.086 3.68 0.52 2.24 30
191 cal. 70 835 58 2.06 3.687 0.521] 2.22 0.139
KB- 6 ¢ 70 838 59 2.086 3.66 0.52] 2.13 60
KB-12 70 839 59 2.08 3.67 0.52 2.15 60
cal. 70 840 59 2.08 3.81 0.52| 2.15| 0.140
C: coating ¥ Qmose1 =0. 68X Gy
#4.2 KC v =X+ 7—7MAERZBELT
RUN|Mode ! I \ P My M2 Po ho To #l| Qo *2| d0#expd W x
No. | Name () (V) (k¥) (g/s) (g/s) (MPa) (MJ/kg) (T (M¥/n?) (sec)
KC— 1]1251718 89.2 2.04 2.38 0.50] 2.97/12402] 0.184 30
244 |KC— 21125718 89.5 2.04 2.38| 0.50} 2.99]2422] 0.184 60 |fAmBL)a—-rT4
KC- 3]12517156 90.1 2.04 2.38 0.50 2.79{2196}| 0.184 90
KC— 4125|707 88.8 2.06 2.36( 0.49 3.22|2650{ 0.189 30
KC- 51251717 890.0 2.06 2.386 0.50| 3.18{2610} 0.189 60 |®We¥Ya—-vTLN
243|KC- 8125|716 90.0 2.086 2.386 Q.50 3.15[2580| 0.189 90
KC- 71125715 89.7 2.086 2.386 0.50 3.1612620 0.189 30
KC— 8|125(714 89.6 2.08 2.36] 0.50 3.0612491 0.189 60
KC- 9125|719 90.3 2.08 2.38 0.50 3.15]12580 0.189 90 |®ER YV a—-TA,
KC-10|124]|724 90.1 2.04 2.38| 0.51 2.58712005 0.184 30 HEHEFT
244 (KC-11{1241724 80.1 2.04 2.38 0.51 2.7312164 0.184 60
KC-121125]|725 90.4 2.04 2.38 0.351 2.83]122583 0.184 20
KC-13]1253{695{ 87.0 2.08 2.381 0.49 3.2112640| 0.178 30
242|KC-14(125]702 87.8 2.06 2.381 0.50 3.1912620| 0.176 60
KC—-15[125{700] 87.4 2.08 2.38] 0.49 3.10]2531 0.1786 90 | xHFLTLI B
KC-16 61897 55.0 2.05 2.36] 0.486 2.7912223| 0.145 30 +HHEAHES. 3%
243{KC-17 61898 54.7 2.05 2.36 0.46 2.8012233 0.145 80
KC—-18 81905 55.1 2.05 2.361 0.46 2.8012233} 0.145 90
KC-19[125]1705 88.0 2.06 2.381 0.50 3.0712501 0.1786 30
242 (KC-20|125]|702 87.8 2.06 2.38] 0.50 3.1212551 0.176 60 |THRXZILH B
KC-21[125]707 88.4 2.086 2.38] 0.50 3.05[2481 0.176 90 +AHARE ()
245 |KC-22 611907 55.2 2.05 2.36 0.486 2.86(2293 0.145 60
KC-23 611910 55.4 2.05 2.36 0.46 2.88128313 0.145 30
31 Told he=7/2 RTo 206 R=287J/kgC L THEL -BERT. #7 Quoce1=0.88Xq,

WEDHBLTVWS, ZCTEHRERRRIEED
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