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Abstract:

The robot manipulators with rigid-body linkages have the advantage of high motion accuracy,
fast response, simple design and easy operation. Due to the interactive operation with human beings,
robot manipulators need more natural compliance from their structures. However, the widely used
robot manipulators with rigid-body linkages could not easily be applied for better human-machine
collaboration, for the lack of natural compliance. From this view, we propose a new type parallel
manipulators with large deformation flexible Linkages, whose structure is fully composed of
flexible-body mechanisms. The motion of the moving platform of these new manipulators is not
only generated by driving units but also mainly generated by the large deformation of the linkages.
Firstly, we propose a kineto-statics equivalent modelling method of large deformation linkages
based on the stiffness principal axis decomposition. Secondly, experimental prototypes are designed
and fabricated to validate the method, with new designed 2-DoF to 6-DoF planar and special parallel
manipulators. Finally, the new prototypes are tested by high-precision trajectory motion under high
loads, precise pick-and-place operations, stiffness control, precise self-position and force sensing.
With these features, the proposed new type parallel manipulators have a bright potential to be used
in gripping devices, wearable devices, locomotion robots and bio-inspired robots in the future.



