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Abstract: In order to perform on-orbit service tasks better, a spatial 9-DOF hyper-redundant robotic
manipulator was designed. This manipulator could provide a large output torque, large reduction ratio
and small joint length, with the characteristics of compact structure, high flexibility, space obstacle a-
voidance and etc. First, the design requirements of manipulator and main components of one joint
were presented. Operating principle of the manipulator were analyzed by taking the driving method of
two joints as an example. The torque was transferred via connecting shaft of output shaft. Then based
on the method of backbone curve, the end-position coordinate of the manipulator was derived. Final-
ly, the performance parameters of the manipulator were tested. The results show that the output

torque of single joint can be up to 190 N ¢ m and the angular velocity of single joint reaches
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0. 14 rad/s. The rotation angle error of the bottom joint of the 9-DOF manipulator is reduced within

0.1°. The proposed 9-DOF hyper-redundant robotic manipulator is reconfigurable and suitable for

many different applications.
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Fig. 1 Internal diagram of joint

FL AR P 0 R B AN T e e A PN R s 2
Ry 2 0 e — S MU O 19 A 3 32 A A o 2
A GEL AL, U ELALIEA R LI N . 5
ST A e N I A H AR B L LA SE I 9 A e
KT HEK

TE TAER WAL Iz B 5 0 ) J6 A% 338 25 1E 14 fe
il S gt o T EAT 7 i A5 R i T R () 2 R
1 356 265 VR e U R % o P VR AT R IS g e g LR
R R W I S A R i ) R A a4 e
SR B T A G 3 A T — A G B
AR B 45 e — A O SEBL T — A Al B
IR — AR AENH.

P
B
i
LA
gizh
Y
THiRe
s

¥
Bk i
i
e
1

757
et [

i 1 el
¥
KT
%%

R

S

2 PR L 8l X

Fig.2 Driving method of two joints
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Tab.1 Parameters of joints of robotic arm

KA HS R /kg B /mm EH/em EM/O)
FH 1 3. 40 165.5 68.5 490
XA 2 3.40 165.5 68.5 490
x5 8 3.40 165.5 68.5 +90
K9 3.40 165.5 68.5 +90
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Fig. 3 Diagram of backbone curve
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