B2 HE 1M
2015 4F 3 H

R®=ERWNFE K

Journal of Deep Space Exploration

Vol.2 No. 1
March 2015

SR EARTERMEE ARG

TERL, KA, EAL, BAET, AR, 2F4ET, KA, FRET
LA SRR TR L JES 100037 2. /R Tl K BLAS AHR 5 7 5 MR T 300 5 L IAJR I 150080)

W OE XA AN R R R R b K T 3t G ST R R G B B BT S AR B T A 3 A SR
JEUER L B T S 4R ko A AT BRI B R BT U7 2R O RO BRI e B B AU BT R T T 5 s T AT A o
2y Jl 75 T A SR I 2 A L M P R I 11 15 S O 8l P T A AT 2 R 00 2 D7 S8 1 T ATk 3 T LA M
B0 B LA . T ) A 5 5l A O A AT R RN e 0 R ROk AT B AL 55 B RS 3

KGR ATREW; AR St YU Bt

FESES: VI TERERIRAD : A
DOI:10. 15982/j. issn. 2095-7777. 2015. 01. 013

0 35

17 B BIAE S N2 T R 25 A e 0 1 ik
1 SR S LA R ORI R R A I 2 B As .
XF b A R AR B SRR A A3 B S T SR R L DL R
S0 TV S 5 T P AR R N A AR A | e 4 [
M. EELCERES R B A S E A X
BRoAEBEGERKIFR T &N E 3, 3k
Apollo Hi 73 Bk Luna F 51 #0 &5 # 6F H 2R34T T
KA 2 BRES R A K BRI AR E T
BRI, I T 25 bt S 8% sh#8 iy Se )

FE T 28 182 2 it B4 A X AN [] i A7 SR AR 1) TE A4
DG 2y, KX b A R AR M B P2 5 T M £
3 SRR HEI L AL 5 A5 Ty 5K SRR R I R R
FHAG HE R A RBCR AW R 7 3R 15 B AR R JZ Sk
F 2 B O IF 15 B AR 0] 25 6 A T 0] b T AT
WFFE L Rl SR A A I B ph B L IR Sl R 4
B R Bl B AL e A A Bl A Bl H R i 5 3K g ER A
A . Bl R S A 43 E B Bl EB A R BR B, R T
TR BN E A B AR SR )2 DL S SR AR AR 55
FIORAFE 22 5 ph AL AR AR A 25 41 B, AL AR R 22 2%
155 Bli o b, R 2 22 3 AE DU A o . R A 2o 2
o HUMUE 12 3 T R R R A AR X R Bk R T R A
Uk A7 R A . 5 R AR 7 XA 8], 30 A7 42800 A1) FH
PRI 28 B B Jr #5207 (10 RE 22 2% B3 X 0 H A5
SR L I PRI B G AL 3k B bk . o Bk =

[

Yo B 1:2014-12-01 & H#1.2015-02-10

XEHS . 2095-7777(2015)01-0088-06

Foft PRI 75 3 25 2R Bl 2 BBORE 7 QS it % D00 5 L
it v IR IR R ERIBE T . BEE B TR Y
BGRB8 O Kl A 4 B Bl ) A R
IR o DR TR S 30 0 A 4 A AL B e S ARG, T A 5
PRAT B ARG 2 4R I e B Y o 2 52 B K iz
A 7 B0 R AR ke B B A R 0 2 52 B g IR A
O B 24 SR R 2 B ) 45 ) 2 52 ) 3 o 45 A 2R A
2y, DI Al SR AR PR A R N TR L R I ]
JERE A B RR A (B AT BR T R EOR AR I L BE A
BURBRR R BRE S A AL BB I E A R . 8
AL AR T SR HCAY AR S it T B B2 2R A8 4
A RIS R AL 55 . i AE & A B AT B 4RIME 5,
PRUAS RS X e A 1) 2L ot o s R P AR AL R
DG B F w PE S RSB PEA BR . P, 7E KT i
AE 1A% RE IR ALV AT BR A LSS AB BL T L fE AR HR
TR L AR 30 b St 5 O = B R A R I R AT B AR
UG B BIF 5 e

T R — MEA, G N 2 BR T BN A
AR A HE . AR B0 A
PRI . TR A AR 2 o i B s o R A i
PRI LA . AR R v Al B3R A R R AR R R SR
AT, 9 T A PR BERE IR SO AR IR B . T A 7 U AT
A E M JFZ I GE 8 I N B R PR AL R A Xl
PR H AR HEAT SR N o ¥R A SR 2 B T A /DN L 7
AE YR A R — 5 I 00 o AT LT AR T 1] 2 i
W EA AN TR ER A S A RIS

He4 T H . E R EBRRHE A VEL B H (2014DFR50250) 5 2% AT 7K 45058, 151 25 BF 58 3 H (050102)



Bl

T NS O 2 i R A SUAT R B R UG TR 89

B ) DL RRH S AR A F 5 B0 T W5 T o
dr LA AR IR T RE BT IT , SR BN i
BT VR SRR b il B B T Y BT T
Z3 (), NRE AR . L, H A 23 52 i A A
e 0T D) HEAT B am AHERR B0t T 2 R B AT 1R e
ik T RE WY A B A S OOF T R TR 5T T
PEST . (HIH 28 R A 08 A 4% 1K 0 T A TR I
600 mm, (A T AN 2 BT TR K.
N T e MR g R R S R AL B [ A H A
S B T 05 AR SRR T T R Bl i A
A VR SRR e B R BN K A
TR B R A /)N X KR OBREE T EOR AR
e SRJHTEN B sl AR 7 58, — 5 AT AR A
KBS AR 3 55— T7 T o A8 KT A R B — R 1Y
BB T 3 A SR 2 " AT DA A 36 3 B Bk O
Bl ARAT SO R BT A A IR R L BB RO AR e A
X A R INRIK - o 25 LTIk, X T ARk 2
b A0 AR Hb 5T R B B P BIF 5 T A S S — A
AT BT AT TN A gk A SRR
B0 s B i v N AT B R 2R T R S AL i
HIT RS
1 BAXFRNERERFRRT
L1 BAKXKRUEEST SR

T SCERI 23 78 A0 A PR, 3 A A% 1Y
YRR X ARSI A . WA A B TR X R
BT T s 1) T T 9, AR R T o 2 18] 7 U A
[A] L T AR AT A3 D A TR 1) gt il 4 FL AU A
J B 5 20 UK e B AU AR A T A R B R
FIaniE 1 B .

(a) SR FLAEATRLEL

1 o AR I A B R A
Fig.1 Diagram of the boring principle
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Scheme of the creepy-boring type subsurface

Fig. 2
investigation device
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Fig. 3 Motion sequences of creepy-boring type robot
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Fig. 4 Scheme of creepy-boring type robot
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Fig.5 Design of the creepy-boring type robot
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Table 1 Design parameters of the creepy-boring type robot
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type robot
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Table 2 Parameters of boring characteristic test platform
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Fig. 7 Components of mechanical system
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Fig. 8 Diagram of the control system principle
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Research on Design of Creepy-Boring Type Subsurface

Investigation Device for Planetary Exploration

JIE Degang', ZHANG Weiwei*, JIANG Shengyuan®, CHEN Huazhi’,
SHEN Yi*, QUAN Qiquan*, HOU Xuyan®, DENG Zongquan®

(1. Center of Lunar Exploration and Space Program, Beijing 100037, China; 2. State Key

Laboratory of Robotics and System, Harbin Institute of Technology, Harbin 150080, China)

Abstract: This paper investigates the relevant information of planetary exploration, and analysis to obtain that

the long-term and wealth scientific investigation in the greater depth will be a new research problem in the field of

planetary exploration. In order to solve this problem, this paper puts forward a creepy-boring type subsurface

investigation device for planetary exploration, and mainly focus on the study of its mechanism design. Finally. this

paper successfully developed the creepy-boring type robot and its test platform for feasibility verification of the

scheme and performance test for the prototype. The device has significance reference for China future planetary

exploration mission.

Key words: planetary exploration; subsurface investigation; creepy-boring; mechanism design
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