202446 A &k MLk 2= i 5555 % 4 6 1

doi;10.6041/]. issn. 1000-1298.2024. 06. 043

ZEFEIZE) 3-DOF 2TIR FHERHAHIMZIT S 54T

AREF MM % F ctBE B

CH M I ARHLA 2= B S L, RN 213164)

ME . ot si A At BB BT B A P03, 9 98 N AU, BT R I — M & TR SO E R A AR iE sl = A
FTJSE WS- 3% — % 3 (2TIR ) JRBRHLR , 56 Wiz 3~ gl J1 24 00 o 3T 5 A2 FR A4 (POC) B #6 S HILFA 27 B U5 ik
Bt T —Fh % JUAR S8k HLIC 3 A2 18 3 B W0 738 — F6 S R LA, OF BEAT SR 2047, 45 SR R W] i pL A i B #8412
SRR 5 AR A BE T 30 PR AE B gl o ) AR 7 W SR AR LA AL B AR AT 5 5 SOBE T RO AT T OHLA i S
P, B T 00 B OE R 2 T T AR AS (] 5 i T 2 SRR Y PR BT SRR X LR HEAT B 00 A SR AR T LA RS 3 B AL 1Y
UK 8 I3 LA RIS 128 8l 5 (SKC) S 4 AL B 325y s iR B i 1z i —Fh i T 355
KRR : JFBCHUI ; 5 RLRRAE s 12305 W RIE; FRITEE; S

hESZES: THI12 XERFRIZAD: A X E4 S : 1000-1298(2024)06-0424-10

Topology Design and Analysis of 3-DOF 2T1R Parallel Mechanism
with No Parasitic Motion

SHEN Huiping FU Zeng LI Ju YE Pengda LI Tao
(Research Center for Advanced Mechanism Theory, Changzhou University, Changzhou 213164, China)

Abstract: The topology design, kinematics and dynamics analysis of parallel mechanism with redundant
branches but no parasitic motion were studied, and finally a conceptual application scenario was put
forward based on the advantages of the mechanism itself. Firstly, a parallel robot with redundant branches
but no parasitic motion was designed by using the type synthesis theory based on position and direction
characteristics. The robot can realize translation in two directions and rotation in one direction. After
topological analysis of the mechanism, it was found that the output motion of the mechanism met the
expected design requirements, and it had partial motion decoupling characteristics, so it was easy to
control the output of the moving platform through the driving pair. Secondly, the forward kinematics and
inverse kinematics of the mechanism were obtained by using the kinematics modeling method based on
topological characteristics. The singularity of the mechanism was analyzed by inverse solution, and the
workspace was determined by positive position solution. In addition, the ordered single open chain
method based on virtual work principle was used to model the dynamics of the mechanism. By solving the
model, the driving force of driving joints on the static platform and the binding force at the joints
connected by two sub-kinematic chains (SKC) were obtained. The simulation values of these two forces
were obtained in the simulation software and compared. The results showed that the error between the
simulation values and the theoretical values was small, so it was considered that the dynamic model
established by the ordered single open chain method was correct. Finally, combined with the existing
improvement of the moving target in shooting training, the conceptual design of parallel mechanism for
military training application scenarios was given.

Key words; parallel mechanism; position and orientation characteristics; kinematics; singularity;
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