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Study on kinematics and dynamics of a novel 6-PRRS parallel robot

LIU Yu-bin, ZHAO Jie, CAI He-gao
(Robot Research Institute. Harbin Institute of Technology, Harbin 150001, China)

Abstract ; Based on screw theory and exponential product method, the inverse kinematics of the passive

and active joints of the 6-PRRS parallel robot was resolved. According to the mapping relation of

input and output of the parallel robot, Jacobian matrix of this robot was obtained on the basis of

velocity projection method. A systematic approach was developed to solve the inverse dynamics of a

novel 6-PRRS parallel robot. The dynamics equation of the robot constructed on the basis of Lagrange

methodby using the principle of virtual work was achieved. A series of kinematics and dymanics issues

of this kind robot were solved. These methods also have adaptibility to the research for similar parallel

robots.
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Fig.1 6-PRRS parallel robot
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Fig. 2 Definition of motion screw

BB ORI XN 6 3T eI EN
RSN G b — SRR AL AR R R A KR L g
TEASE AL AR A R B AR AR o g. s WP BRAE S B 1 1Y
PLER g (xsys 2 1) HH y, 2 HEHIE, A

| gigo—aq 17 =&
H1 0 77 e A] LA ME— R o IFREESR N S
& 0 AHXFILAY 0,

BB ORI M 05 00 (D MILE
MT 668 KIS g kb NN g R T8l et &
bl exp(E)) .= q. . WA

i fele fuls g = g q, 4)
HT 0 © 2 2 (30 X R Y B 3 77 AT L
5o



£ 1222 - Sk ok ¥ %

(T % )

% 38 A

Fele fuls g, = ¢ il g q, (5
KO FFEICHRL6] TRy HLES N0 is 3% i ik 1
()R 2, F FZ Ak B R SRAR G M 0. 5 05
=L ORI 005 0 FITF iz sh R
Al LSS

il ¢fislis Fislis —

U2 e % gy gl (0) =1 g (6)
>|é7j‘it(5)'ﬁzﬂq:j:% &s JB;T:E% & ﬂ] G5 E,‘J_“,"J—i qa

SREG

e éilf 61’3 e 21’2

il

£ O

s qe = g2 qu D
A (D FFECHRL6 T L A% A iz 27 i vk 1 1)
B2 F FZ AR BN R SRAG T /1 00 5 05

S DU GRG0 /TR ARK B9 0
W32 2l Jy B OB R B OF R P AR T 3l Ak AR
RIF A 1 AT
Gl gy = ¢t ¢l ¢l % ¢l g, g1 (0) 1y

(&

A OFFGICHRL6] by AL s A0z 37 i 1 1
[F) R 1, ) 2 ik i B RTSKRARSCT 1 05

2l 12 B e RS R RO 5 SR AR 1L
58 4 B IE 3o

T4 AT RS ] S AR R 1 BT
AN LG A AR 45 4 2 JOR T T P 3 BUTE B
195 mm, f14K 320 mm; S8 E 2 26 mm, HXF
THEML 2G0T (0.20.20) B 8H
TS B — SRS ST M gk 1 FR

1 XTHEH
Table 1 Output of joint
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Fig. 3 Velocity projection method
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