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Abstract

Based on the advantage of high reduction ratio of gear trains, this project aims to
designing a new gear reducer mechanism with a special cross-link transmission.
The proposed design has a planet gear rolling inside the ring gear, so it is also called
the “hypocycloidal gear reducer.” During this study, we found that the function of
the speed reducer can be accomplished as long as the mechanism contains a
kinematic pair that makes a hypocycloid motion. Accordingly, we are motivated to
design another similar type of the new design, which is made of a cycloid rotor and a
set of pin stators. The design concept of cycloid rotors has several advantages
including compact structure, small working space, and self-locking, i.e., when the
driving shaft is not actuated, the driven shaft will be locked. To validate our designs,
we built a prototype and completed several experimental tests. The result shows
that our prototype has a very good transmission efficiency, which can even reach 92%.
Furthermore, in order to investigate the vibration problem due to the offset of the
gravity centers of the links, we employ the vector loop approach to understand the
displacements of the centers of gravity of each link. Then, an “offsetting gravity

centers” strategy is presented for improving the vibration problem.
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