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Structure Coupling-reducing Design and Kinematics Analysis on Topological

Characteristics of Three—translational Parallel Mechanism
ZHAO Yinan', HUANG Keyao', HU Yang®, HUANG Xiaoping'
(1. Nanjing Vocational Institute of Mechatronic Technology, Nanjing 211300, China;
2. Nanjing Changjiang Electronic Group Co., Lid., Nanjing 210038, China)
Abstract : According to the principle for structure coupling—reducing of parallel mechanism, the topology coupling—reducing is
conducted on the existing three — translational PM, and the main topological features of post decoupled mechanism such as
position and orientation characteristic, degree of freedom remaining unchanged and coupling degree £ decreasing from 1 to O are
analyzed and verified. Based on the principle of kinematic modeling based on the ordered single open chain, the high degree
closed—form equation about the direct kinematics of the PM is obtained, and the closed—form solution of the equation is deduced.
Equations of inverse kinematics are derived. The workspace and singular positions of the mechanism are analyzed under the given
parameters. Through the structure coupling reduction, the closed —form solution of the direct kinematics is obtained, which
provides the basis for the subsequent dynamic analysis and trajectory planning and control of the mechanism.

Keywords : parallel mechanism; coupling degree; kinematics analysis; closed—form solution; workspace
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