a3t 104 oM K E R B AR E D Vol. 43,No. 10
2016410 H Journal of Hunan University(Natural Sciences) Oct. 2016

NEHE:1674-2974(2016)10-0110-09

3RPS/UPS iy EPlesg Nigit 55

%#ﬁ%l’ﬁ’%ﬁil’/‘ﬁﬁi‘?gl?iﬁg@l’}d‘ *%1.2’ﬂ/£\ﬁ3
(LI R S8 TR b BIm Ky 410082,
2. MR K R e RS E R LR R KV 4100825
3. W1 IR AR TR B A BRA T LW R AR 415700)

W EATHEAREATRILING AT ARE . TAEE R FR) EF e 2R, AR+
T—A# A = 8 b EFHRE SRPS/UPS 4 M AL B AL w2 M EE %0 3RPS 44 4
B EAMNT — 4 UPS M0 TR L 48, ERIEHLAMEZRKGR B, XFRT EH
BRI EER, RS TRETFSURDIFEE . RS TRESE. A3 ENRFTHEEHF
S IR AR E .3 T SRPS/UPS M TR A THRAT ELNERX £
A& R R R RS G x % 3RPS/UPS £ M A AL B ARAT T 12
DEREHNGAGALEREANEZARBEARSN D SHERIZIEHHFE . ER T EFEM.

KA R T BRAL B A 3835 3 3RPS; TAEF ] 15 3 5 45 )

RE S ES: TP242. 3 XEkARIZED A

Design and Analysis of 3RPS/UPS Parallel Mechanism

LIANG Qiao-kang'*", WU Gui-yuan', ZOU Kun-lin', WANG Yao-nan',
SUN Wei"? ,ZHAO Quan-yu*

(1. College of Electrical and Information Technology , Hunan Univ,Changsha, Hunan 410082 ,China;
2. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Changsha, Hunan 410082, China;
3. Finework (Hunan) New Energy Technology Inc. , Changde,Hunan 415700, China)

Abstract: To meet the demand of ankle rehabilitation training in degree of freedom (DOF), workspace

and stiffness, this paper proposed a three-DOF parallel mechanism with a novel 3SRPS/UPS structure. By

adding a redundant driving chain with UPS structure under the foundation of the conventional 3RPS mech-

anism, the proposed structure can meet the demand of DOF and enhance the stiffness simultaneously. Con-

sequently, the shaking and deformation of the operating platform is decreased, and the operation accuracy

is improved as well. In this paper, we conducted a systematic analysis on the aspect of inverse kinematics,

workspace and stiffness, and then demonstrated the feasibility of the proposed 3RPS/UPS structure to an-

kle r

ehabilitation training with the characteristics of heavy-load, microoperation and so on. To verify the

applicability in practical operation of the proposed 3RPS/UPS structure, we conducted kinematics control

simu

lation and obtained a high accuracy in dynamic trajectory tracking.
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Fig. 8 The principle diagram of kinematics control system
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Tab.3 The center trajectory of the moving platform
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a = 10sin (xz/180) B = 10sin (xz/180 + =/2) zp = 8sin (wz/180) +h
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Fig. 9 The desired trajectory of the displacement of
actuating arm and the position of moving platform
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Fig. 10 The kinematics control error of 3RPS/UPS structure
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