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DEVELOPMENT OF OREX HEAT-RESISTING STRUCTURES
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The structure system is not only the one of the most important item of the orbital reentry
experiment, but also the most critical hardware for OREX to fly under very severe condition
during reentry. New materials such as carbon/carbon heat-resisting material and ceramic tile
thermal insulation materials which are planned to be used on HOPE, were experimentally
applied on OREX. Though these new materials were being studied for HOPE, they had to be
qualified to be suitable for OREX's flight. On the other hand, since OREX is an experimental
vehicle, development of these new materials was conducted in minimum manner to be
completed in a short period of time with lowest cost. By the successful experimental flight, it is
confirmed that these heat-resisting material and thermal insulation materials are applicable to
reentry vehicle, and that designing technique for these materials is reasonable.
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Fig.7 Temp history of C/C Nosecap
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Table-1 Temperature during reeatry on C/C NoseCap

Max. Temp. Max. Temp.
ItemNo| Measuring (Flight) (Design) Critical Design Point | Allowabie
: Point Time Temp. Time Temp. Temp.('C)
{sec) C) (sec) C)
Stagnation point
TH1 foeo 7486.6 | 1299.5 | 7483 1586
6 =20" No. 1
TH2 | e 7488.2 | 12743 | 7488 1520 agna . o0
. nation poin
6 =20"No.2
TH3 | e 7486.6 | 1251.1 7488 1520
6 =20"No.3
TH4 | e 7486.6 | 1263.9 | 7488 1520
C/C backside .
THS close to joint 7512.2 884.0 7498 1086 |C/C close to Joint 1600
Z-shape joint 7975 Max. temp. point of 760
TH6 | i 7635.8 373.1 1) 671 |7 chape joint
TH34 |lnnerstructure | 7978.2 98.0 | 7625 124 |Inner structure ?2-';
THzs [Heat shield 7503.6 | 1072.7 | 7485 1509 |Heat shield insulater 1500
ace
Inside of heat 7975 . 127
TH36 |q.g 7983.0 108.3 1 89 |Heat shield structure 2)
Notes *1) at splush down *2) upper design limit of inside temperature condition.
Table-2 Temperature during reentry on C/C-TPS
Max. Temp. Max. Temp.
ItemNo{  Measuring (Flight) (Design) Critical Design Point | Allowable
. Point Time Temp. Time Temp. Temp.(C)
(sec) (C) (sec) (C)
TH7 {#1 C/C backside 74826 | 1013.8 7483 1419
THS8 [#9 C/C backside 7490.6 | 1028.4 7483 1404 | C/C panel 1600
TH9 |#17 C/C backside 7490.6 990.0 7483 1419
TH 10 |#1 Al panel 78862 |  95.1 72"15) 175
TH 11 |#9 Al panel 78406 | 1187 79,,715) 177 | Al honeycomb panel 177
TH 12 |#17 Al panel 77990 | 1010 79,&5; 175
TH 13 i : .
#9 post m@e 7581.8 494.1 Post 871
TH 14 |#17 post middle 75850 402.8
TH 15 |#9 post | 7898, 107.0
P 2 Al honeycomb panel 177
TH 16 {#17 post lower 7871.8 88.8
#9 C/C backside .
TH17 | oo ton 74906 | 1059.8
TH 18 |#17 C/C backside 174856 | 10750
5 C/C backsdz C/C panel 1600
i v
TH 19 | jose to panel gap 7497.8 973.6
#17 C/C backside
TH 20 |1 ose to panci gap 74882 | 11056
Notes *1) at splush down
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Fig.8 Structure detail of C/C-TPS
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Fig.9 Temp. history of C/C-TPS
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Fig.13 Temp. history of Ceramic Tiles
Table-3 Temperature during reentry on ceramic tile TPS
Max. Temp. Max. Temp.
ItemNo|  Measuring (Flight) (Design) Critical Design Point | Allowable
. Point Time Temp. Time Temp. Temp.(C)
(sec) (’C) (sec) (C)
7470 1300
TH 21 | 1st urface 7473.0 922.8
srows 7425 | 1335
TH 22 {2nd row surface 7469.8 976.7 7470 1300
7425 1335 L
40 300 Ceramic tile 1400
TH 23 |3 4674 1.0
rd row surface 7 100 7425 1335
7470 1300
24 {4th . 936.
TH row surface 74714 36.8 7425 1335
TH 25 | Lst row Al panel | 7899.8 9s2| 7970 143
*1) 120
TH 26 |2nd row Al panel | 7938.2 82.6 79:1(; i;(?;
7570 e Al honeycomb panel 177
7 13rf 1 7944.6 71.4
TH 2 row Al pane x1) 120
7970 143
TH 28 |4th 1 | 7939.0 3.8
2 row Al pane 5 *1) 120
Ceramic Tile close (7470) (1300) .
TH 29 7469.0 1078.8 Ceramic til 1400
to C/C-TPS 0 (7425 | (1335) cHe
(7470) (1300) ..
TH 30 |G 7470.6 1031.1 C til 1400
ap(R) upper (7425) (1335) eramic tile
TH 31 |Gap(R) lower 7603.4 240.7 SIP 300
(7470) (1300) ..
2 |Gap(C 7473.0 963.7 C til 1400
TH 3 ap(C) upper (7425) (1335) eramic tile
TH 33 | Gap(C) lower 7617.0 212.2 SIP 300

Notes  *1) at splush down
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