H26% 5 M e R TR Vol. 26 No.5
2018 4F 5 A Optics and Precision Engineering May. 2018

XEHES 1004-924X(2018)05-1078-20
BEEREIEARAARAK LS

AN A R BEEE.KER
(EBHHEAE FRAEER M KD 410073)

WE B RRGIRE P 3 O\ S Z A 1S Y R 0 1% 24 Tk S B v R 3 4% 2 7 =X, B A R R L ik
JE VRS R AL TE 2R RIS % LA R AU IR AR B T M . AR SR TR RGBS H R TERG & R

HLK AHLAE AL B AL E8 A L 5 T T R T AR 2K o 45 00555 7 T80 %) 7 FH 0 o 5 B 285 T R A5 A 2 199 ik il 383 A 0

BFFEAR G (0] R, 3 B4 45 A% s LRI 9T L An) B 38 G2 19 I B 5 b ) e 280 7 D 7 oR B AR Bt Ir ik F 92 55 s i g o % i —

R BRI R RIS TR E AR T #1,

X 8 W AMHEEREED;RAGREEHIE B AL TR T &

FE4SES TH132. 3 XEkHRIZAD : A doi: 10. 3788/OPE. 20182605. 1078

Research on status and analysis of precise cable drive technology
FAN Da-peng” , XIE Xin, Qi Chao, FAN Shi-xun, ZHANG Lian-chao

(College of Artificial Intelligence,
National University of Defense Technology, Changsha 410073, China)
% Corresponding author, E-mail: fdp@nudt. edu. cn

Abstract; A precise cable drive system is a flexible friction transmission method that utilizes the power
transmitted from drive capstans to a driven pulley through a proper preloaded transmission medium. It
has many advantages, such as flexible layout and high precision, besides being lightweight. It is
widely used in many dexterous precise electromechanical devices and servomechanisms. The progress
in the applicability of the precise cable drive is summarized in the aspects of precision pointing
mechanism, harmonious robot, haptic interface mechanism, running robot, dexterous hand and
endoscopic surgery. Next, the urgent issues of the basic theory and application research are dealt
with, including studies on transmission mechanism, applied studies on servo systems, and engineering
design methods for typical applications. Eventually, some suggestions regarding further research on
theory analysis and engineering design technology of the precise cable drive system have been put
forward.

Key words: precise cable drive; application progress; transmission mechanism; applied technology;

engineering design method

W fs HE:2018-01-31;1&1T HHA :2018-02-16.
BEEWH:EK 973 i 5 5L 5T & it 1% B3 H (No. 2015CB057503)



TG . 25 < 5 R RAL S EOR BT SEBUIR K o B 1079

o

| A

Wi R R g —Fhod o N Sh i 2 1 A
T Y TR AL Bl A o S B [ s ) B R
YAt shJr . il e 22 ) B B A% s R 45 15
2y oA s L T P A T S O Bl
AR A oA A g SR A R A Sl A 9 A )R
FE P DTS2 B A5 () AT 5 Bl 1] 5z 8l £ 8 A4 AL
WAL s, Herh B9 22 48 2 W AL S o

TRz A AR R 5 5 R
TR AR B o R 8 4 1 LA R DA R B 4
] AR PR W Ry AR o T R SRR A Bl i s
[ | RS BE i M AR R . ABLSS B HLAR AN
0 A2 HL A S8 A IO A B A R 1 AR v B A
AT BYANHLAS B AR T 32 A RAL 3451
B RN m s RS BRE A B Pl AR A
A R AL A8 ML A5, 7T LAk B 1Y
i fE PR AR L IRFE A RICR . R I F AR F AR K i
THIELAZ A W AU RGN B AR, £
T RFEAML /NI AR R RERE TR H
A B /I T I B A% Sl B R

JUE R R B BT ® G 1 AP E R
Ui A A5 A /N LA VR i AL | R B N 4
2P R p R ). B H TR R AL B L
F AT LA B i o T 1 R T il e B A i Bl
FIJT 5 1A 2 5 R 31 2 7 i R BE e 2l 25 N Y
o R SR AL SRS BE i LR O gl e

(b) F iz B EOLIE R R4

(b)Free space laser communication system

() Jer % i
)

(a) Electro-optical pod

() Satellite remote sensing platform

T PE 45 R R AR il VR ) R AR R
BRI PLBE M AN REAE BEIE 28 S B R . KRR
e gl it J5 i FAT B = & G2k AAT X by e o
297 FORG 5 sh PR RE A BE— 20 £ iR A J7 vk 19
T A SR N 5 22 2% AL 3 (4 L AN 5 B
ARBEAT 23 B MU 20, O ifE — 20 T JR RS % 2 R AL 2l
B L BB W ST B B I

2 mA#E

T A AEARL LA Salisbury | Carson™
AR [ A1 T R X R R AL SRR 1 TAE
PUIRAAE Sy e S5 7 T R AT 1 3k . I, SRR
1 By LA R (4 4% 3 5 A, 38 W 7E AR 2 U P A
BNz R T AN (RSP A SRR 7 Al B
W)t A SRR AR A% B e 5 K B T R R AL B
B R FH VA 94 A oK 25 4 1) HLAE L A HLAE B AL A
HL LA A LRI F RO T AR R o TR A g A
751
2.1 RBERRNKE

i ] IR BILAS) & T i 4 ) R 2L Ol L AR
W IR RS S MdE iz g, )z N T H
PRAdi AR R R (I R R O R SR, RR
TR B BA R EE R ReR (E A ] H R
AR I E R L m e 3ok &
[ R 45 3 22 sl 45 2 1 Tz a9 B
T BT — AR B L B A R AR AR TR ML
P RE B B HOR R AR,

i

(O ERERTA OERREREFA

(d) Vehicle mounted antenna stabilization platform




1080 e KE TR

5% 26 &

(oL A ERE Y A

() High altitude balloon experiment platform () Travel antenna pointing mechanism
Bl 1 FERALIBORTENG &6 m LAY iy 1

Fig. 1 Cable drive technology applied in precision pointing mechanisms
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Fig. 2 Cable drive technology applied in harmonious robots
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