B | | g s | EOG OISR AT | 4 N | i abHEAT AT L1005

AP, o T BE 00 7R S0 = KB U AR T IBEALI B ) 2 R A ) A Il AR 4%,2013,29(16):31-41
= A B WS TUAR IR B )y 2
Dynamics modeling and experiments of 3-DOF parallel mechanism with actuation redundancy
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Abstract: Dynamics modeling plays an important role in the application of agricultural robots, which isthe key to analyze the dynamic characteristics and achieve high-precision
operation. This paper addressed the issue of deriving the dynamic formulation of anovel 3-DOF redundantly actuated parallel mechanism. The structure of the parallel mechanismis
composed of amoving platform attached to afixed platform through two identical PRRR kinematic chains and one PPRR chain. The parallel mechanism has two translational degrees
and onerotational degree. Firstly, inverse kinematic solution of the parallel mechanism was studied by analyzing the structure property and the constraint equation; Secondly,
according to the kinematics of the redundant mechanism and considering fully the impact of inertial force for each component, the inverse dynamic equation was formulated in the task
space by using the Lagrangian formalism, and the driving force was optimized by utilizing the minimal 2-norm method. By investigating the contribution of each term in the dynamic
model to the driving force, asimplified strategy of the dynamic model for real-time control application was proposed. Simulation and experimental results showed that the maximal value
of the driving force for the parallel mechanism without actuation redundancy was 15N, but that of mechanism with actuation redundancy was 10N andthe driving force peak was
reduced by 33%. It is noted that the point f=57.6460° was the singularity which should be avoided in practical application. Additionally, the maximal tracking errors for the end-
effector were 0.8mm, 0.6mm and 0.068° in'Y, Z and f direction, respectively. Thus the parallel mechanism system based on the proposed dynamic model can achieve good tracking
performance. This research provides technology reference for further study of high precision real-time control of parallel mechanism.

ARSI FEPDFREG
K

152 556341657 ir 1y )

FIpppr: PERE TR e k. JEREHIX 4l

R4 #hsk: 010—65929451 {4 2. 010— 65929451 [if4: 100125 Email. tcsee@tesae.org
KRG AL TR R AT IR AT BT



