§3% 52 W A EHRMNZFE R Vol.3  No.?2
2016 &£ 4 A Journal of Deep Space Exploration April 2016

FTAKZBAFIR EMES R BIAT 74

LA, FR, FERA, T

L AEEC A AT A S A BT, JE5E 100094 2. [H 2 MECARBTERE, LAt 100094)

B E: TAKERRFGUER ORI LAERE I T R A EEE L, 5EACEZ XL KRS
FEISAUE S ARG, HATS AWTER, BORREE . BURIR AT 7 S8 TS KRG TUZ Bt X 5 AT 56 R
X BRAE, IR K BB I SE S SR SRR AE 55, LT ZERA2 AR D RER IS — ek 2l
P BRERNS SRR A ERKE RN R ETH SRR R XA BT RS K

BPUESZ AR B . MR NG RBEI THATAE S 00T, R BRI i T S AR

KEER: KA, BURERM R A5 0HT
FESES: V4764 XERFRIRTE: A
DOI: 10.15982/j.issn.2095-7777.2016.02.003

NERS: 2095-7777(2016)02-0114-08

SIRMEE: LR, #HE, WY, & A KRBURER [AE 55 R BT T (1], SRS AR, 2016,

3 (2) : 114-120, 128.

Reference format: Meng L Z, DongJ, XuY Q, et al. Analysis of key technologies for unmanned mars sample
return mission [J]. Journal of Deep Space Exploration, 2016, 3 (2) : 114-120, 128.

0 5| &

KR SE MR E S A SR I R AT B, 2 KB
AP HHIRECAMPIRATE, —H& AL AR
M EERBEFRZ —. MI960FEE K EFEMES, A
ROATF ARG S), BIEGER I 224K, 14k
IEFERATIE S, SEL 78R, BB, AR KX
BRI 7 o JORRM A RE26 N H A — RS HL2z,
F20204F AT FI3IHL e, B IREA RS 2.

Har, ANZEXKE S LI3F o7 U 1 #
K BHEATI: 2) MEKBBATIRI: 3) fEKE
B AT DL LRI o« NS0 K B IR — i Bt
W2 PRI [a], 385 SR K R R T 4 AR A A R
[l 3t BRBEAT VEANBT AT, AT AR SR BN KR K AT BEE
FORFERIAVE AT AE A% o HORE IR (DR 2 KR 4RI AL 45
N ERIN I [ FNERI 7y 2 2 LR
1 KERFHIREESHA

R AR 2 RWIAT 55 38 1 HA ey WU L K B
MU ARNME, EFATIES T7 SR N, #RAERARE
Ttk TEBN TS AR LR R [ 55 2 AN 77 T
HHATRUE . 2008456 H , HINASAFIESAFIME KX
M T — AN, SER T KR BURE IR AT 55
(IMARS) ¥IE &Y, #hdfath, JoiRfmmt At

ek H . 2016-03-05; &[5 H#H: 2016-04-06

KKBRMAES, #BTFH B SERIN 8] A FEH500 gtk
R IR EHER . R EX A B AP E R H bR,
T EBHURNA L AUE ) A, BRA N FTA 1
FARFIG &R KR IURRIR [FUE 55 3N N A2 19694
B[ 2 5 AT RIDAR, S 55 AR AR B A P 1) 25 1)
RS . HArkE. RME DK £ MMSR (Mar
sample return, MSR) £5577 LT 7 REWT, T
NN CAAE TAE IR T R ELL . fE19984F, EH
NASARIEECNESHUIR & AL T KB BUFEIR [FE 5518
iE, BAAFARR (ASD W Z5. 20034 LK,
KA R SR CESAD H KR BURR IR [T 551 o “Tg
THRIPTEMAT S5, FEBCE Tl k47 P A5 3 5%
NASA H20044 K AT KT IREFHAE" LK, 5Tk
FEAE, IS AR, AT T — RYIMSR EH
F, B B SO S HESR A5, UG B A
KORHURRIR [T 542 “Ge” “¥& 7 “B1 7 3FIT 55 T 20
Gt D BKERMMPMES, BHATEEMIE: 2) M
KERMBENCKEYIE, TR 3) FEibRE
AR EHhER, ECRES . BT KEE NER, HEEE
TR, PAEMELEEANATER T, KEEN
DA K B R T KB B R PR AR, R sk S it Kk A X
FEIR [EAT55 1 AR 2K K 1 T H BREURE IR [R1 4T 55
KL EBXKBEBFARS R KRN '



ER ] EAESE: BN KBRS EIA T M 115

ETb SRR R . IR NSRRI T
JAESS 7 W S EOR 812 HLE

2 EFKBEATEREERSH

2.1 BUAREES RIS
211 HURFIR [T 45 Rk 7 50

To N KR BURE IR [BAE 55 R O e R G0 T E &
i, HIERAT S R G sl o 2 5 .

D R —: RRGHER EFH G, RIS,
BEANMA TS BUA KRR, HhEETHAA B
KR SE, AR LA S EEENKERS. &
Wi jG, bRERAE KR R S R ISR, AR
KHGE, PAT B KR B K, D TR R K
R PR A8 e 3R R i A B 2000 AR AR A

SCHR[2U4H T £ EINASA AmesHif 78 10 3 HL
LRI HIBEKET — OR S KRB (|
PRI AMEANS)  HEABROHEKE LI KE

FEHAI-2AS T A

ok

HEA GBI KIE

— KEIEAZ (MEV)

N — X
Y kAR

KELMEFE (MAV)
GREEN IR et

HENTFRER RS KRR ST K E g
HLE S R ThRE, AT IEEIENZ). BE. B
P BRSNS R AL 5688 M K i R i,
AR LI5N H, Bk KR AT S AT,
BN KRR A

KB EFFBARES —. g R G
BROR [F1 2% . &S RS, 7E 5 Bl m B I R AT R R
£, ZIREES00 gHI K BFEM T, A i B R e Hh BRIk
A, KERERAEARRSE wo BRI B A
KK, PR RGO AR HEZ PR KR R TM250 km
EEREAYPUE. 1~2d)5, bBAER 5 g0k kiR [
IR K RNIE, HRRRZ9MH .

FEHERAT1 A5 B HERIR [F1 85, LL14.5 km/s[H)3d
FEHEFAMBRRR)Z, HERII SR, R
VA Ak IR, i S ILAE BRI (9 B R
BT (4 KR BRI R 2R3 A4 T G B BT

WERACRAE K E RS KR, EF LR K

R
(ERV)

- RS RS
B RS

N

B — RS KRR B 2 A T

Fig. 1 System configuration for Mars sample return with one launch
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R4 IMHEREBARARAER
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Analysis and Design for the Mars Entry, Descent and Landing Mission

RAO Wei, SUN Zezhou, MENG LinZhi, WANG Chuang, JI Long
(Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: Entry, Descent and Landing (EDL) is the most pivotal phase for Mars landing exploration. Compared to the
Earth reentry, EDL process of Mars has some similitudes. However, the composition and physical characteristics of Mars
atmosphere have much discrepancy with earth atmosphere, and it has quite great uncertainty. As a result, this makes the Mars EDL
process quite short and changeable, which requires high deceleration ability and makes a tough scheduling. With consideration of
project realization, the problems and challenges of Mars EDL process are identified, also the technical solutions of the pivotal
phase are proposed.

Key words: Mars; landing; mission analysis; technical solutions
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Analysis of Key Technologies for Unmanned Mars Sample Return Mission

MENG Linzhi', DONG Jie', XU Yinggiao', WANG Shuo’
(1. Beijing Institute of Spacecraft System Engineering, Beijing 100094, China; 2. China Academy of Technology Beijing 100094, China)

Abstract: Unmanned Mars sample return mission is of great significance to obtain scientific results and improve engineering
ability. The mission period is longer and technical risk is higher compared with several foreign Mars landing and roving missions.
The top-level system design is determined by the mission flight mode. The rendezvous capture and sample transfer process should be
completed near the Mars orbit. Therefore, two probes with different functions are required: one is used to perform Mars capture,
sample storage and Mars-Earth transfer, the other to complete EDL process, Mars surface ascent and sample delivery. Such key
issues as EDL mode, Mars ascent vehicle, Mars orbit rendezvous and capture, sample transfer, earth entry vehicle, system

scales, rocket selection, etc. are analyzed in this paper. The main technical difficulty and solution approaches are discussed.

Key words: Mars; sample return; scheme planning; mission analysis
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