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Overall Design and Key Technologies of the Re-entry Environment Flight Test Rocket
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ABSTRACT: In order to study fluctuating pressure characteristics and laws on the re-entry warhead’s surface, a flight test
rocket was designed to obtain fluctuating pressure, average pressure, temperature outside and structural vibration and impact in-
side of the test section through a free flight, which could help understand and predict the correlation between fluctuating pres-
sure and structural response and provide data to simulate the response of the structure. Under the purpose and requirement of the
flight test, the overall parameters and compositions of the rocket were designed and calculated. Several key technologies, such
as overall design, test system design, heat shielding, aerodynamic and trajectory design were developed. The re-entry environ-
ment flight test rocket was finished, which obtained aerodynamic data, trajectory data and structural response data through flight
test successfully. The correction and effectiveness of the flight test rocket’s overall design and key technologies were verifica-
tion through ground tests.

KEY WORDS: re-entry environment; test technology; rocket; flight test; fluctuating pressure

Wim B : 2021-02-04; fEITHEA: 2021-02-08

Received: 2021-02-04; Revised: 2021-02-08

EEBN: £ (1990—), B, ML, TARIF, TB2HEF @ ITEXI,

Biography: DONG Yan (1990—), Male, Master, Engineer, Research focus: flight vehicle design.

IR £S5, £, FEF, F. BAFREMNET KA MRKTF 6 BRI 5 A4 R[] 4% 42, 2021, 18(3): 057-062.

DONG Yan, LI Hao, XU Xin-yin, et al. Overall design and key technologies of the re-entry environment flight test rocket[J]. Equipment envi-
ronmental engineering, 2021, 18(3): 057-062.



- 58 - g HE TR

2021 43 A

SepsfsL FA AT R, ANRIETR GS ZER
UhiE S22 ks . M L AR S GE AR
FIREF= A 5 2 IR BTSN ( INSS A B IR s sl | L i
MR A5 I V5 45 ), o oSk A G R v O A B I A T
SERE AR 2R RS2 S R, R AR
Be . LA AL T B, R TR A A Y
PEBET 5 AR A At

[ N A Z2 AN EFE LR B T T\ 3R 855 4 A1E 1 F 5
TR, WA T ARSI KT, TR K
FPFREE R S HE AT IR, AR DA FE I H 42 At
S AR [ B R A ] (DSTO ), %
52T ( AFRL ) BRA R A 22 KA M35 51 JF R i)
%% GS ®ATiRET H (HIFIRE ) v, SRR ki
K SHIEAT T RAT R _E TR AGR L, B e i R
AR ZRF) AT — 2 R AT LAtk (] B A 4 B
ML, NTF—RE K ATHRBE AR IR, HAEE 1
T HIFiRE-1 385 T 2010 4F 3 A#47 T ®ATR5%:, £
BLRGY T I FR AR A S AR Z T T B GS K
AR, RS T AR AR RATER R R T
TR AL PBAED Y R R IR S AR L
T 2015 4 12 A 30 HAEW R DEE S O#T T
MF-1 fii KGR AT, 2Tk EH R L A2
PR R AR RS ST H ) GS B AT
TR, R FH T RE I IR RN 366 T 1 7 1 ) A e 0
AR, BT o T R R4 9 A TR 4 A2

RG2S TF SCHRAYIC 2R, [ AN B A TF i e 4%
A ST DA LR A T R 3 A B ) PR B 3 45 4
Wi S0 =22 (1] 6 28 ANS 500 2k 5 A B © AR5, o T3k
BL G, BT T AN R KSR 5,
TR RECHA A CIPIRES T ANk st F1 5 W
S 25 ) 7 50, AR R T ik s e 28 A 5 65 4 g
JOF AR S ) B oAy 245 A i 1 467 2550 1) 450 RS 40L 56 F 4
P SCHP A T ORI I A K I B R
BTG 0 K R AR, FEL At -, AFE T
KEFRE A, FE AT IR R EOR &3
B

1 BARERMER

1.1 THEEEK

FEAFREE I K R & BoA LU R ShRE.

1) SRS H0M . E R S A G =
B UIEMA . IR . IRATA . TREEf . U
WA 2R A M S EO R 25 a I, &FE S
B SRR AE/NTF 100 Hz,

2) ARSI S H &, AT 2R AT B Ah
RETRT321 L2 AU A 19 R T ksl | 28k BEAINHS SR
VEHIFAMEETE A I Y5 7 | 3 far B A BE THT IR RE L 4%
far B RGP PN R FE 22 7 B B IREE | 28T BRI PN R4

7 R B n B

3) AMELRFE. ®ATIE AR AT BE B AME DR R
AR, AR AR VRAR A R SNE 2 O R <
KIS, WA ki B S SR 18 2 9 3 T e i R v o ke B
EIJHE

4) NERLAELEH o W DR 2307 Be N & D RE 4L AF 1)
G U AT R P S e AT, RUE N BB LT
2 TAESRIA S

5) BUEALEE 58 LR E 2SR S E B R A K
AER A A 24 R R AR [R] A R B 4

6 ) Bt . TEIC S EAR ) 48 -

7) BRI BB B A AE AL T, AR
SERE I,
1.2 FARIEIR

PR IREE I 55 KR IO 5 09 32 B R F8 A a0
Tk

1) 342, 4300 mm, KE. ZJ6m, & KFkE:
24 700 kg,

2) VEHLH B . A/NT 2Mas,

3) #HfBovk A4S . SR25 mm,

4) i B RMAHRE . BV MEASAKRT
3.2 pm,

5) B BRI AR ] . EE TR
AR E M FE A KT 0.12 mm,

2 BERAGHE
21 NEWRTEAR

AT 5 0 B TOE Ko, F A5 AT o0
BATBE . SRR SK R B A 3 A A AT B
FLFE A A S LR AE AR A PR AR IL R 42 | 5E
MRS RIS RSPl e E . &
PENE MR AR N R FE P A ) R e S R IR L 5 S A
3 T R LN T A B AR 2 ] o KR AN A 1
B

B 8 iy Rt
NN \_ pa—
[ ) L

B kMR-G5
Fig.1 Flight test rocket

2.2 KB

BB E AR SRR K 5 Rk AR
i T B AT RS E M . AR A R R A
Pl SR BR e 20 B S As e R IR A ey it oA
LA SIHLAME g e, I 8 K iial-F 5 shSME i



F18E 3

HEEA AR K ATIT A SR AR 9

o KEHHEAFE 5 4K 25 6082 mm, F 124 ¢300 mm,
SLERNERHEINE , BRI R M B R LS.

KT & SR 8 5, By BERPEFEACE
7o BT B R TBRHEAME , BB N SR25 mm, 2%
ff B AR 5 R WL AR R —3, H¢300 mm, #fif
B EKZ 916 mm,

REMF#HEm 2 Eh B S 0 B LE B«
e rE. BERMAMIERERE, 4 FEREE “x” B
1 BIE L NHURTR, F K 280 mm, R5Z K 540 mm,
5% 300 mm, J54fAN 40.6°,

30 Ao A TR IR S 55 3 ) AR BT 28K ey B 4 Y
AR SE, AR5 A1 RS RO R 5
WA I 5 2R, b ) R B i R AL R R AL
S5 Bt R ASORT A AR AR O, R 28 A BT R AL
S A R S A
2.3 ARMEE

KATIR B SR S Fsh B P BRI AR AT AT
Bro WATH A BT 32 2 A AT B AR
RO AR B, R TE M i R R IR, BT kAT
J5 FEBERRAE R FTR

1) B BT KELH, iR

2000
~ 1500
o
£ 1000
i
B 5001
0 1 1 1 1 1 1
0 50 100 150 200 250 300 350
A E]/s
a -]
150
33 100 F
i
1 gl
% 50 100 150 200 250 300 350
Bt iEl/s
c 5 - ]

FEAEH TR AT,

2) B REHHLHLE LR B . Kt
TR CAT, BRIP40 R SR I8 = 8 S AE v
G AR B AE T, Sk AR T Ak I 0 MR AR i
B, AEPEEVE R P A AT A B R, SEEER AT B S
PR B

3) B RATEL: SRR, BT BoR SR M
dks NS S R, 2 28T B il

HRAE K A & & LS E . 235w A e
PR &S sh S50, XS T T 500, &
LT T R VE M RN T 2 Ma R, DR
AR FEA 7 2 m R R IR BT, Jr K w5 s
mE 2 fron. Hi, FEAMIERESEC. A
80°; HIFEH 125 km, f K ®ATHE AN 120 km; &3l
MLk 6.40 s JG ML, 73.23 s4PES, 0B AEE N
70 km; 4FE KATHFRZ) 324 55 FEA 20 km = FER,
HEN 1355.6 m/s, MM R-74.24°; V&ML SRR
934 m/s, fHiffiR-76.41°,

Ty AN G GE HEAT T BH Ty ZR BRI T 1) B g
IR, 455RRW, HEhimAE 2% 1
RBHIAmAE S Py, 7 I BRSO L PR AR R

50
40
& 30
g
E 20
g0
0H
-10 1 1 1 1 1 1
0 50 100 150 200 250 300 350
A1)/
b 4 16 2 R - ]
150
§ 100+
R sor
0 1 1 1 1 1 1
0 50 100 150 200 250 300 350
At iE]/s
d 597 A]

K2 AT e

Fig.2 Ballistic trajectory of flight test: a) velocity-time; b) axial overload-time; c) altitude-time; d) range-time
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