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Development of a novel asymmetrical designed redundantly actuated 3-dof spatial
parallel mechanism with large workspace and high accuracy

HARADA, Takashi
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A novel parallel mechanism which enlarges the workspace by singularity-free mode
change is proposed. The proposed mechanism is inherited the design of Linear DELTA which has three
degree-of-freedom translational moving plate driven by three linear actuators, in addition, extended it
by redundantly actuation by four linear actuators and asymmetric design. New criterions about redundancy
and singularity of redundantly actuated parallel mechanism using summation and product of determinants of
minor matrices of the transposed Jacobian matrix are proposed. Redundantly actuation and asymmetric
design enables singularity-free mode changes with loss redundancy but maintain non-singularity, that are
evaluated by the proposed criterions. Numerical simulations demonstrate the singularity-free mode changes
of the proposed mechanism. The singularities avoided mode changes were performed by newly developed
prototype.
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