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The developement of strain wave geared actuator for lightweight lower limb leg
exoskeltons

Kitayama, Fumiya
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We have developed a Ii?htweight magnetic strain wave gear for lower-limb
exoskeletons, utilizing permanent magnets in place of the mechanical cam. In this gear, the
distribution of magnetic forces deforms the flexible outer gear, allowing the gear teeth to engage
with the rigid inner gear. The flexible outer gear rotates with deceleration, operating on the
principle of differential gears. We analyzed the operation through magnetic and multi-flexible body
dynamic analyses, and we measured the transmission torque and deformed shape using a torque sensor
and laser displacement sensors. The weight of the primary components ranges from 250 to 400 g. The
analyzed and measured maximum transmission torques were 12.5 Nm and 10.0 Nm, respectively. Based on
these findings, we anticipate a weight reduction of about 40% in the lower limb exoskeleton
(Manipuleg, Ibaraki University).
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® Current magnetic force on
the F/S obtained from
magnetic force database
® Degree of freedoms of
Nodes in FEM model,
rigid were considered in
motion equations.

® Commercial software
calculated contact,
Rotation, deformation.
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