%35 K5 1M M B I & Vol. 35 No. 1
2018 1 A Journal of Mechanical & Electrical Engineering Jan. 2018

DOI;10.3969/j. issn. 1001 —4551.2018.01. 001

TS 2URR-2RRU i1 F 5 RE S 7

EMA KT
(1. HEWHLAE TR AT 7, VT3 00 21400052, 1 WB203 K2 BUBL 58001 TRESBE, 1315 200072)

FEE XS BRag shAah X AL A2 B2 43 At B 8 3 10 AR 1 [ A0 45 9 B WLAR 32 h 43 8 5 9 L FH 81 77 37 8 - B HIL RS 2URR-
2RRU ", #5568 T IRHEENe X UM A B HEFT 04T, R R B XU AT T AL E 40T, 38 6 B SR e T AR L A A vl L
M XA HEAT T A1 S 00T, BRI A Matlab 25 [EE0E S REXHZIFBAUAIEIT T TAEZ A 08T, B )5 >R FH LTI P REHE AR X iz AL
¥ 1/ 38 SIAGBMEREHEAT T 04T, WFRAS SRR 1% 3 [ e IR AL o B 1 A e A B LUK A, ELiZ LA AR AE R o e, B
TAEZS ALY 5 10) b0 /N AU A S R P s MERE DT 45 R R AU B RAFIY J/i8 %38 Pk fRg , W) 2 2URR-2RRU Jf
MU LR pE R S5

KRR IFBRAG ;i5 302 & 5000 TAE=S 6] 5 LTI

FESES THI12;TP24 THRFRAERD A XEHS 1001 -4551(2018)01 —0001 — 09

Kinematics and performance analysis of redundantly-actuated
parallel mechanism 2URR-2RRU
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Shanghai Jiao Tong University, Shanghai 200072, China)

Abstract: In order to solve the problem of the dependence of the control on kinematic and performance analysis, this paper presented kine-
matic and performance analysis of a redundantly actuated 2URR-2RRU parallel manipulator (PM). First, the mobility analysis was carried
out based on the screw theory. Through the vector method, inverse and forward kinematic position models were established, which further-
more were utilized to form the velocity Jacobian matrix of the PM. After numerical search, the enveloped reachable workspace was obtained.
At last, the kinematic performance quantified by the local force/motion transmission index (LTT) of the PM was evaluated. The results show
that the 2URR-2RRU PM has three degrees of freedom ( DOFs) , including two rotation DOFs and one translation DOF. Since the analytical
forward position kinematics is out of our scope, the numerical solutions are calculated. The singularity analysis based on the velocity Jacobian
matrix shows that the PM has no inverse kinematic singularity and combined singularity except the forward kinematic singularity. Besides, the
range of the workspace along the y direction depends on the length of the tool tip. Finally, the LTI atlas shows that the PM with designed link
dimensions is of good force/motion transmissibility, which lays the foundation for the optimization of the 2URR-2RRU PM.
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