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Design and Analyses of a Novel 3-DOF Parallel Mechanism

ZHANG Ketao FANG Yuefa GUO Sheng
(School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, Beijing 100044)

Abstract: Considering panels as links and creases as revolute joints, a cube paper fold can be taken as a novel 3-DOF parallel
mechanism, based on the concept of mechanisms. The parallel mechanism consists of a base plate, a movable platform, and four
connecting legs. The connecting legs have the same structure and each of them contains a closed-loop subchain, which is special
six-bar spherical metamorphic mechanism. The configuration design of the new parallel mechanism is introduced. The parallel
mechanism employs only revolute joints and has characteristics of symmetric structure. The mechanism characteristic, general
configuration and mobility of the closed-loop subchain are introduced. The mobility of the closed-loop subchain is analyzed by using
screw theory. The six-bar spherical metamorphic mechanism is replaced by a generalized kinematic pair, and the terminal constraints
of the connecting legs are investigated by applying concept of generalized kinematic pair and screw theory. Considering the
symmetrical structure of the parallel mechanism, the mobility characteristics of the movable platform are analyzed. The moving
platform has three degrees of freedom, i.e. two degrees of rotational freedom and one degree of translational freedom, with respect to
the base plate. The moving platform can rotate with continuously rotational axes.
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