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In this doctoral thesis, an integrated robotic joint actuator concept consisting of more 
than one distributed electromagnetic torque source is presented. It is stated where cur-
rent robotic joint actuators are limited for certain applications and how the suggested 
concept can improve the behavior in those regards.

The joint actuator concept is formulated from the ground up, giving design guidelines 
and evaluating optimal topologies for certain applications. To reach the set goals of this 
thesis, the integration of mechanics, mostly in the form of a gearbox, and electromagne-
tic torque sources is advanced further than the typical state-of- the-art of robotic joint ac-
tuation. This is combined with the design of a small high-torque outer rotor motor and a 
control structure, thus enabling a multitude of operating strategies, specifically targeting 
aspects like high efficiency or output precision. Deep integration is, among other things, 
enabled by the evaluation of suitable materials.

Two different exemplary prototype designs with either distributed motors or distributed 
motorphases are suggested, including electromagnetic as well as mechanical design, 
and evaluated in detail. With the given multi-motor joint actuator design characteristics, 
these can be adapted to specific applications, for example by changing the underlying 
topology or the electric drive topology.

Finalizing this thesis, an extensive evaluation of the made decisions and created de-
signs is performed, based on which the overall concept is classified.
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