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Fig.1 The mast composition, (a) is single unit compressed bay, and (b) is mast being deployed
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Fig.2 Deployable and retractable mechanism Fig.3 etch of unit after deploy
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Fig.6 The motor driving canister composition
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A7 RAENRE

Fig.7 Driving mechanism
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Fig.8 Driving mechanism (plane projection) Fig.9 Corner wheel
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Fig.10 Improved track scheme (double track) Fig.11 Original track scheme (single track)

xRS, ERERFTE (B LK)+, BTREXARRML (BREESA ), NE
10 iIAIFASUER LML, HE A R ERSEHREFE, BR—1=XF (B
11), RZAHFN G R EMRERITE, INGRERTT; ERERMAIETHES
BBt 2R B R, VR R ARSR B R BOE SR EAS, A T BE S BRI I AR R K07 23,
HREERASW R XN GRTERARMEH 2 f1 6 f75 (35 I KHE): RN,
M=SEARTESNEN, B0 —ERsEENHRAERRERENE . TEW
&, RAXHTERERDEEELENNE LRDLFTEERS, ERRER ML
BHEZ, FrUESCBMER R,
3.3 AR

BRI E—TRIRENLER, SIfET — SRS R Rl BRIIRS) BRI HE W,
2K 1.364mm, 5ME42 530.4mm. FEHA B LHHIN, @i MEERIER DR
NS PEMA TSI A Brdesh, SEsPURRMEIN. B 12 RIS EERE
B B THEERALEREYHES, ALRN BT TSR RERENBETES.
MIRE, WE 5 Frw, HAAREEAB.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

318 EAR O TR - 24 %

M 1z SE A e HE

12 Prototyoe of motorised deiviog canister

4 WEYILEST

BN EEANBIE BB rFRETEFRRL, YRRy
j£4: Newton-Euler ik, Wittenburg FEEHT Lagrange F . HATR T BEWE
Y585, WA Lagrange ik FdbiTan v 24,  Lagrange Ed fizh g amE
CEZ )

d (ifi) LK | {~0Q)
dt \ 9¢; 0q; = Oqgj

Lk 6 N—Frah A EK S MEEARKER. KRB TES 6 M—FrsshE e
EI=EAFMEEESAERREREN), BN ESHEMAKER, i, SEFIAARRSK
B, st X HFBRMA E R E-HahR.

Xi—F;=0, j=1,2---,6. (2)

REARFENY
o(d,q,t) = 0; (3
REINFTHEA
F(ulzuaq:fvt) =0; (4)
HEXRE-HaHRHM
G(v, u,q, f,t)=0. (5)

KM RRA TR ADAMS #{T8ITHIEI 1047, ADAMS 3)j7%
TR R Lagrange 77 X TRIMRSES) J12#M5 7718, ADAMS XAZRHEK
BDF RIS, ER A3RN, BSROTM-KER P,

R BT RISl A1 A i B R B BT R RV I RE 3R, ST R IT A
WO B 7R PR R R B AT B R A R R R R, OF X iEshrh oY R ER B R
JIPEREBEATIFAS.

HOLo AR R 13 BroR, HAP R T R B SR E. s R A A% 20.0N-m
MIREBEAN, F#EH 20r/min, Wy R P RIMERTT LA E 2 WA57T80F3), Wi

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

4 S R R R RIT IR B B S 3 1 319

WU R A 14/284, HBA SRS H A 1r/min, NIVEER = [m-F3h I EER
8.47mm/s, W I 1H 2 4 A A7 ADAMS Hyfm A

P14 251 TRITE AR BRES = . ARXTAL M 6 BEET R AL 0 &R, I AT B o
MOAMBANEZ. TLUE BT S R4 29.2s. T EBHLAT LI 50
g, RMARYPEE = 2 —HE ImiHx3 M 6 tH TEWER (1), Mh—ihs, A
CUF Wtz shit sEx 5 AR AR/, 76 R ITBIVRR 45 AN AT EE Ay 6 A B T BE AR

mast analysis

60.0

40.0

z/mm
0/(°

[ 200

14 RIVEEAEXEER = FIARX & f 0 BRAT[E) 2R 4L

Fig.14 The relationship between the relative

B 13 ADAMS 4% S
Fig.13 Figure of ADAMS analysis model

distance z and angle  of two rigid planes with time

K15 BT A A SR v BERRIARIK R R, BATRO R v ATLL A
P T 1 B ) TR PSE o7 A 2 ) f) L wse FFRIPEITHY = 020430, ) vs A3
T vr EFFIRN LB, ERIFISE R ATRRM, X5E 14 MMM 0 ZLE
HARTT.

16 2 s OBER AR R R, TAEA 2 MY E, ERTITHEANRAD, H
SEER R IF SE AT — AN RAN AR, X SRR AR ARTT S Y. T AR

B2 HN R K TR 2.6N.
point A velocity analysis point B force analysis
. 150.0 3.0
] |
g 1000 z 2.0
= —velocity Py . —force
- 1]
S~ =
Z 500 2 1.0
o
=
L 00 0.0
0.0 10.0 20.0 30.0 0.0 10.0 20.0 30.0
t/s t/s
. B 15 AT A A S R R B 3L M 16 BFAE B A BER B ARL
Fig.15 The relationship between node-velocity Fig.16 The relationship between node-force
of point A with time of point B with time

TERRA N TSRS, BA TR o R R AR AT T R IT SL . {18 52 2 JR T 75 % 19.5 min,
RRFFEFS A 39 DT, M TRBIMFEE, RBHEEAM D RIoemahEN.

[RIET, TR {E3h [ T & ) MAE R LT T RIS R A S0, &5
S A (e R 0 % TR AR AR B8 AT 2 LB T, AR IER T iR R RA ™
W, NI, EREELRIAT R, R RSB A 48 0 R TT IR Sh A8 B AT 4T .

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

320 = R % ¥ 24 %

5 /g

ARSTHXESCHR 2] Prég HRIT A M RERA, it TS MM KRshkE. Ry
B, ADAMS fiE MRS M2 IR, UE B X R IK Bkt B R R B AT SR .

s £ xXx &

[1] Gunnar Tibert. Deployable tensegritv structures for space applications. Roy. Ins. Tech. Dep. Mech.,
2002, 10—17

[2] SU Bin, GUAN Fuling, SHI Weihua, XIE Tiehua. Design and analysis of rod-cable deployable mast.

J. Eng. Des., 2003, 10(5):287—294. in Chinese (i@, * &%, A14%, #gt BHAMBEB LK
ST TR, 2003, 10(5):287—294)
[3] YUE Jianru, GUAN Fuling, YANG Yulong. Modify design and structural analysis for adjustment

mechanism of the imaging lens’s focal length of a space solar telescope. Chin. J. Space Sci., 2003,
23(2):155—160. in Chinese (FEM, XEH, HEL THERHERERETHEZGELHS T SREME
#4R, 2003, 23(2):155—160)

[4] HU Qibiao, GUAN Fuling, CHEN Wujun, YANG Yulong. Design research of structure of a new space
deloyable/retractable mast. J. Eng. Des., 1999, 2:36—40. in Chinese (SH %, XE®, KEE, BE
k. —MENRIT/MEATEAMBRE ST RTIIHR. TEIEIT, 1999, 2:36-—40)

[5] Wang Guoqgiang, ZHANG Jinping, MA Ruoding. Virtual Prototyping Technology and Its Application
in ADAMS. Xian: Northwestern Polytechnical University Press, 2002. in Chinese (EER, Ki&F, 3
EHT. BUSNEARAREAE ADAMS FH30ik. 0% BT kM, 2002)

DESIGN AND DYNAMIC ANALYSIS OF A
DRIVING SYSTEM FOR ROD-CABLE
DEPLOYABLE MAST

SU Bin GUAN Fuling YANG Dabin YANG Zhi
(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310027)

Abstract

The technique requirements, basic driving principles and designing methods of a
motorized drive system for a kind of rod-cable deployable mast has been introduced
i this paper. Three different kinds of driving system scheme are compared and the
best one is chosen for the calculated model. Finally, the dynamic analysis of this
mechanical system is presented.

Key words Mast, Driving system
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