Q)]
2016 2018

Development of a zero stiffness soft manipulator based on helical motors

FUJIMOTO, Yasutaka
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We examined a robot manipulator that can control position and force
precisely and at high speed by driving joints with helical motors that can generate large force
without using mechanical elements such as gears. We proposed a control method of a closed link
manipulator with 7 degrees of freedom driven by helical motors, verified it by dynamics simulation,
and realized the position control with the accuracy of maximum error of 0.5 mm and attitude angle
error 3 minutes.

We fabricated prototypes of the helical motor with a diameter of 49 mm, a length of 200 mm, and a

stroke of 36 mm, and confirmed that the temperature change and the inductance match precisely with
the analysis values of thermal analysis simulation and electromagnetic field analysis simulation.

The maximum rated thrust achievable was 545 N.m.
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Direct-Drive High Thrust Spiral (Helical) Motor
http://ww.fujilab.dnj.ynu.ac.jp/spiral/spiral-e.html
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