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Kinematic and static analysis of a novel parallel
mechanism with 2-DOF
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Abstract: Aiming at the characteristics of material handing mechanism have large horizontal displacement, the forward and inverse
kinematics , singularity , velocity jacobian matrix, workspace and driving force of sliders of a new type of 2-DOF parallel mechanism were
studied. The methods of kinematic and static analysis were also proposed. Firstly, the forward and inverse kinematics and the Jacobian
matrix were derived by setting up kinematic model of this mechanism, and the workspace which conforms to the actual constraint
conditions was obtained. Then, the static model was established by using the method of virtual work principle, and the specific statics
model expression was deduced. Finally, the atlases of actuated forces under certain loads which act on the manipulator were obtained by
using SolidWorks and Matlab. The results show that the mechanism possesses large horizontal displacement. Because, under the same
quantity of input, both the horizontal displacement and the driving sliders force become larger with closer distance between the end
effector and driving sliders.
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