Fo% FE S H
2022 410 H

® =E RN F R GRD

Journal of Deep Space Exploration

BT o $=FH R S a0 A S B B M R AL A Tt

IR, KA, RIEF, WEA, ¥ &, BKP, 2L, L K

(LA FA ARG TP, A5 100076; 2. I EIZE K FEAM 7P, L5 100076; 3. Ma/RIE LML RS (ifE) , 264209)

W OFE: AFETHA A EE A IEE T R RO S8, B H ol T R T B i ) K i L o RO T
R, TEKEHTEEA N TR fE b, A M 42 BH 2 R0 L8 #8510 256 1 FH 5230k S il 30 Rl fic . 3d i 5 32 40 A A SRR LG
WE, TEVE MRS AP E FIRERARA T, Hu T 42 BHATLA 25 RE SL BT I8 B 7 A BEL RIS, K 485 ) A 32 R 3o A e ¢
N, RASTRE . WEFURI, FARH RSO RE WS S B 7 A 2 4 T 4% [ml i

KRR BEUKET R, MR mEEM: R

RESES: V42l YHERFRIRAD: A

DOI:10.15982/j.is5n.2096-9287.2022.20210109

IR FAIRM, KA, RIAEF, 25 H TR R S0 K 6 B B RSB [T]. R 2 3R =4k
(FFFE0) , 2022, 9 (5): 477-482.

XEHS: 2096-9287(2022)05-0477-06

Reference format: HU Z X, ZHANG X, SONG Z Y, et al. A rocket vertical landing recovery mechanism based

Vol.9 No.5
October 2022

on a ground arresting scheme[J]. Journal of Deep Space Exploration, 2022, 9 (5): 477-482.

51 5

NI U0t )i K H LK, m— B RV K [l
Wi 8, R AR S A AR 20 A 60 AW G 2 1) (B
RUATHER ) B IR T a8k Fi bl . 3% ELE201H
70 AT AR S SEBL T B as p [l i, 38
[ [ i K A Bl Kistler7E 19934F sk 32 Hi T 4= 4 K i [el
W7 RK-1KE s BAERBIHL 125555 & I AR T
B KT R R FE B 1 BN BB B o

2K i (BT 32 B 3F 77

D RERWTSR, BRI K 7 5 Ja St A7 2 v il
AR PBENIR IR SZE IR BIE, BE RS
K FH B T R0k, e i B IR BOR A R Gk
HINLE R o B — RS 198 1 4AE “HBHE LT 5 7
(STS Columbia OV-102) fi X YHLBIHERRE CILED .
KR T S5 MR R AR B 5 TR R, B RR
fiG. FREEA. BERE MRS, BAfEERE
AR F AR LA A T S DXORE AR R, P
FILFH BB Ve e A = 19984 “Fi] B %27 (Ariane)
WS I O R, B TRAAR, AR
KFHEF AW, “PEES” (Falcon) FHIHHE T
BT S, AR R IR R G A 7 W AN T e P AT
TR

2) B AHERRE T RIS, HAS AR B[R] 5
— B, ELEACTE R KA HERGR, DA E T DT

ks HH: 2021-10-20 &I HIH: 2022-02-06

BV U T TIA GBOI < i 1 (< O L s e = i
IFPR b KB S RS e SO . ) N A 55 1 iR
IR AT (Blue Origin) HI“HriffikRfE 5" (New
Shepard) Fl1SpaceX/A 7 “JE# 95" (Falcon 9) K #Hi
(K2 o XFhTRIE SRS AR TR, (B2
RENHUERE . B H ARG i R 2R, 183 ST
PUREOR, EAEW E RIS GO T, Brr 5
PEART AR .

PO R CALIE A K A7 A s < [ i

Fig. 1 Shuttle solid rocket booster parachute recovery
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Fig. 4 Schematic diagram of vertical recovery mechanism
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Fig. 5 Theoretical model of rocket braking process
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Fig. 7 Layout of overall structure and retaining rope
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A Rocket Vertical Landing Recovery Mechanism

Based on a Ground Arresting Scheme

HU Zhenxing', ZHANG Xi', SONG Zhengyu®, TIAN Jiandong', ZHANG Ling',
CHEN Xianping', HUANG Haizhong’, WANG Chen'

(1. Beijing Institute of Aerospace Systems Engineering, Beijing 100074, China;
2. China Academy of Launch Vehicle Technology, Beijing 100074, China;
3. Harbin Institute of Technology, Weihai 264209, China)

Abstract: Different from the current reusable launch vehicle landing leg recovery scheme, this paper proposes a rocket vertical
landing recovery mechanism based on a ground arresting scheme. In the process of rocket vertical landing and descending, the
comprehensive action of ground arresting cable and damper is used to accomplish rocket braking recovery. Through the simulation
analysis and the verification of the principle prototype, the ground arresting mechanism complete the arresting and recovering of the
launch vehicle under the conditions of normal landing point, horizontal offset and rotation, the overload and impact on the rocket
structure are small, and the attitude is controllable. The research shows that the arresting recovery mechanism realizes safe and
controllable recovery of the rocket body structure.

Keywords: launch vehicle; arresting cable; damper; vertical landing; recovery mechanism

Highlights:

e A scheme of rocket vertical landing recovery mechanism based on ground interception principle.

e Safe and controllable recovery of a launch vehicle is accomplished through comprehensive actions of arresting cable and damper.

e Within a certain range of horizontal offset or rotation deviation of the rocket impact point, the recovery mechanism realizes safe

recovery and has no impact on the blocking braking distance.
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