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Research on the Thermal Protection Method for Rapid Repair of Launch Pad

FENG Chao', XU Zheng', WANG Yazhou', ZHAO Yaming’, MA Xinbo’
(1. Beijing Institute of Space Launch Technology, Beijing, 100076; 2. Military Space Force, Beijing, 100193)

Abstract: Thermal protection is a regional protection measure covering the outer surface of the launch pad to prevent the bearing
structure of the launch pad from being eroded by the rocket launch gas flow. It is a key link to ensure that the launch pad can reliably
carry the rocket safely. In recent years, as the launch frequency of the conventional liquid carrier rocket represented by the Long
March 2C rocket has increased year by year, the recovery time of the launch pad after the launch of the rocket has also been greatly
reduced. Therefore, a rapid recovery scheme for thermal protection of the launch pad is proposed, which combines the ablation type
heat protection technology with the absorption type heat protection technology, and the modular thermal protection components are
designed to realize rapid replacement through simulation, test and use. The results show that the repair time of the new thermal

protection is shortened from 3 days to 1 day, and the protection effect is good, which can meet the needs of high-density rocket launch.

Keywords: launch pad; thermal protection; rapid repair; ablation; anti-thermal insulation

0 51 B

I E S T RS B AR, 2R IE RS G A&
S K6 B2 B KCHT RS BRI ) DX 3kt g 4 i,
R R 5T 6 REns ] 2R B O IS SR YT . 3BT AR
GHEAMEN FEORS G20, HZ TR A5 60
KETHI AR A BT AR A R VR A,
Y RD & i 0E: VNI A DS iR F e o ine =
BE & DK AE =5 Wis Bk Hi AR B MR AR IE 2k
RSN IR T, BT KSRy ERES R G
Al EEERIT R FEERn iy . KRR, RS ETEK
A E e IS B TR A KR P 4 o PRIk, 75 B0 R 4
& RAR AT G, EARRIRET T ROER AR, $2
AT I AT S, e S, DOE RKET
RS R R

Wk H I 2022-08-22; &8 H I 2022-12-06

FOL IR AU S FH 5 O B 3 R A 4 BOR T A
380 B A BRI R B A

etk AR I, BT R B30 45 R TR 7 S 1A LA
B, RS AR, PR EIE I AR IE 1
BURBATINAE, ARMEEBRGMAL, 2R
H AT K AR =5 FIZ 8K R ST & LR i E 24
PR, BEHORAE KA e U8 N LI E MY
T IE R, BRI TR R AR S AL ],
BERM—BAMET 7R, EH TR EARBKN
B

B P QB A BRI R AR I f) i b R A R AR
BEHUIR R S LI R I RO R T 3R KR BB
BEEFRAMI, ZBARZAATRIELS . KiELS
FIBWKH AT & BB ER . KR



54 3]

i AR B R PUE AR R IR RR T 65

B9 AR, sk U R R TR, — IR
KGRI FER RO, BEMEMER . R,
DR RAEAE A T T LR A AT S 46

ERSE BT #y,  JLHLBR BT AP RHE 32 R BETT
I, DR S A ) AR A KR RE, TR iR =
AR RS R . TIPSR BRIAZE AN A ER 4SS
PR, SRR TR AR Ay, HAEA R e A
e, SRR EER TR G IR AP

R, H TR U 1 3 R AR I BOR
WIEEA G U AL, A5 BRI R BRI e ik
T A2 DR ST IR R o 0] i 3 82 KT RS FRD A5 P
R X 2R EOREAT RV, B R AR AT
ik, I 07 1S W T BO B P AR AT IR, 4R
A AT PO R I T, SRR EE A IR
W5 47 ROR R

1 IR
1.1 EIMNEARERIVIK

7E20 40 60~70 FEAX, HEAMRIMT & BAEEH
M2 2 WU T SRR L IS5, IX T 25 R B 74
B, IRE T BRI, RN 6.
Frbh, 2022 70 AR, KRB e3P
PR HEFEMEE . 20 22 80 4248 Dow Corning 24
A [ 3-6376 AF I 1) T PRIE AR 2, NMHTH el
ik o2 A KS E& E . Launch-Complex 39
(LC39 Zr& RO T K A48 KFT RS A
#11% H silicone rubber (Q3-6077) . KK ) IFT 2 2 K
i B RS SRR BN EE i N I BR AR = T A RS
B R AR XM-600 #E4T B &, 1B 1 Fis. HAH-I
KEE RS & AT E R B R R R B R i .
T 2 VERMEIN RGN GIELE EHELE A TEAH A
KFE— DB . kel WL, AN & A
FR FERHRAXG A, 5 B2 R A R
BT AEAR A

E1 WMERVLSE
Fig.1 Ariane V launch pad

12 PEEZHIRHRGIRK

H LRI AR K ) v B R AT S E T T
KAE=Z5 ., KIEZFH2NKETH S Hf2015 %)
KAE =5 RGP 05 b7 ot A g, SRR
BB ABTREAR, REVCAEIIRES TR ZT
HEEN, 15 NURE R SLILAET 3 RS589 2
o RAFMEE A S, FRE R EHERZ 0 R 1
AN e F 1R P e S BT KR S B 4. it
Ja WG A R E BURe i B A3 R BT, 54
JEESE TR, R 1R ARRBT R o i 22
L BRUR SR BN R B IR = R Vs, 55 < AR
IR, DR T RS AR 2% 4. Had, BT
B BRI B e R, kAl H i 75 B0 6
RAL AT B A DA IR R T P, A8 5T 8 i — M 7 22
2~3 K, WK 2~3Fir.

E2 KE=SKHFaRMirELE
Fig.2 After thermal protection construction of Long March 3

launch pad

3 KIE=SAHEL5E
Fig.3 Long March 3 launch pad after the rocket launch

KAE =5 S8 /N 65 0 3 R 0 #4 7
Jr A FEZ N RE AP Rl IRE A gibe
AR IRECR, RS KAE =5 KA G R UNTREH
B BRI RS EBARK K F SR as S . B
WA IR B AR Sl ) — R AR 7 i
KRR, R EMRICEERR AR 25



66 T 5 R 2 BB ROBSED

FEAAR P B, e B R R BELRR i, i 4
GZ UK IIESMERIRY], P BOR SR L 2K,
{ELE b RS 1 A (03 AR A K B R S SR A A —
SEREE IR IRAR T, W 5 ps, AT Ja TR U B
FEYIG R B AR ER IR AR R, TR
ARG MATAERE PR BT DL, — ELEA R BER A U
WA 7 AREAT S e, R RCE AL SR, AR
UAE L Ja RBEREAT fal A, fERA & R B A AT
e, iR R YRS 22 (1 17 L

e

PR mabbel e

El4 KIEZ—SALS AR
Fig.4 Thermal protection of Long March 2C launch pad
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Fig.6 Ablation condition of launch pad
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Fig.9 Simulation of gas flow field and temperature on launch pad
surface
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Fig.10 Pressure simulation of gas flow field on launch pad
surface
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Fig.13 Microstructure of aluminum based coating
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