we A1 FWLEAEF AR Vol.2 No.1
2018 1 H Astronautical Systems Engineering Technology Jan. 2018

32 B EEIEYPIERITHRA

%ﬁﬁﬁly %FI%:‘T_Z9 73‘?745?39 ﬁ:’rﬁy]Qé%l, i’%‘#@jl

(1. EFEFMALS TEVITH, JLET 1000765 2. HEIZEHR G HEARVIREE . LI 100076;
3. MR ZEFAELL R BB K TRIPAZE, JLE 100083)

B OE:, SXRESFNEEKRTRAA, A X LEEZMNESERAFEFETMBELL LY, &
ZimMiz ML THMRENG E ST 4 T ARIKE R AR L RAF, A KAT REKBAEA 219 3
SAERAR, AR TEZRBAFTHEGHER T F R, X BEE EEO B RILELSK, TR
REH#TAEFENG, THAMEFLZREK, TRTESMEAFHEZREEL, BEES L
50km Z. A, 2016 F 6 AJRZIE—F F L @B R KITRIET &5 kARt &R A 0K,
KEWR: FEL; BEHEE; FHEER; Rkt

RESES: Vil2 XEkARER: A MEHS: 2096-4080 (2018) 01-0021-06
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Abstract: Non-cooperation space target, such as the final debris of the launch vehicle or disabled
satellite, is key target of space operate. The mission is complex and very interesting, which needs
the chase vehicle cooperating with ground measurement and control network to approach and oper-
ate. Orbit design method of long range approach with non-cooperation space target is described in
this paper. The target here is the final stage of the launch vehicle which has completed its mission.
The spacecraft performs self-control based on the orbit elements uploaded by the remote control.
Nonplanar maneuvering and phase maneuvering give rise to multiple burns. Thereafter, the chase
vehicle approaches the target vehicle, and the minimum distance is less than 50km. The flight of
Yuan-Zheng-1A upper stage has tested the method at the end of June, 2016.
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Fig. 1 Orbit design of phase maneuvering
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Fig. 2 Flight route of far range approach

BRI A /Y LIS B bR LB i T S iR 2222
AR HUE & S BE WA, PLSh R AR Dy BiE
g 400km 2y (I8 2 PHLIE G) YT [ BIE 5
SRIG LTS AE H b BUIE G M AR IR AT R A
PARELE (B 2 hBE®) B 7 )ABHD . PuEE
Khhh Emige 52| Qs (RO mARAL 2
PE, WAL 2.3 s gt N B (N {HH
P RAT I (] S R R FE R, FERAEE S E WK
Kb N gyt E o 6) WATE. LRSS E A
P F bR A i 5 B O AR G, b g AT B — Ik
Plah G 8 ARH . WO BEA H sz Pl (K
2 PHUE®) . S5 HER K.

b R AT AR . AR HUBLRAT L R S
AR AS PR W T 5, VR Bl A A0 T I R R R I 4
AL L s R ) AT B LT 2 R X M 4 1)
B, PRIERIE A

3 ERMELEREVITRIE

3.1 ERWEITEREER

PR H KL S AR REaERE
o AR E , TR MM 4 B B A, T g0 HA
P A ] BT M E R g b R B
AR 400km JERIPLEEIR, SR ERLES
AT, LEgPE ikt B, AR A ) E An
TRETR AU E A AR B bR LA S 50 R
1. T RAE#E 3 H AR 25000 HAF I P E S 500 3R
1, bW AESS B DR, KR EETT 70 bl
. EAMPLEL, 1E AT 41, 6h 5. 5 8 K K E
W5 TR, IS HARIE BOE U KOG R,
BRI EESHLE 1.



#
&

AR H F RO BT ROR

25

F1 HESH (BR)
Tab. 1 Orbital elements (instantaneous elements)
B/ T B IE i A7 I Hb A5 R TH28 mi A LT RS .
/() 1/ /(%) /()

89267. 6305 6670. 4 0.013584 40. 796 177. 039 309. 835 128. 038 WS 1 DA% B AR BLIE S 4
83147. 8704 6771. 8 0. 00006115 40. 7669 338.2943 310. 3621 256. 4066  TETFIAHE S
89267. 6305 6769. 1 0. 00037181 40. 7604 78. 1720 309. 0892 195.0076  &ITHOEE 6 WAL G $LiE S5
112704. 6022 7267.8 0. 06833348 40. 8008 350. 5850 307. 4282 6.5313 BRI EE 7 WALE IR il 28
149684. 4129 6675. 4 0. 01256429 40. 8241 180. 7671 305. 3550 181.2260 Wi NEE 8 IRMLEN G FLiE S5
89267. 6305 6671. 1 0. 012401 40. 806 177. 958 309. 824 127. 606 SR bAL H AR HUE 280
89402. 3031 6769.7 0. 00036763 40. 8602 70. 9899 309. 0664 210.2634 PR RATHE 6 IRWLBIJE HLIE S5
112773. 4899 7266. 2 0. 06892788 40. 8932 355. 6202 307. 4233 5. 0833 SEBRCATHYES 7 WRALB) R LB S5
149786. 6842 6675. 3 0.01347015 40. 8969 184. 8944 305. 3599 183. 4781 SEIRRATAYEE 8 IRALBh G BLiE S 8k

w2 R, TS H AP R TOR
A, R EZ 8km, RFFAXIEE 15km 8
BN KT 3000s, S0 ETES AbRAYHEIT L d.
Wt I 1) A2 A S 5T 3

90
80
70
60
50
]
30 \
20 \

IOL/

0

d/km

1000 2000 3000 4000 5000 6000 7000 8000
t/s

B3 tEZSEWBEEIERHESR
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and the target (simulation result)
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