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Compact and Highly-efficient Compound Planetary Gearboxes

Yasutaka, Fujimoto
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In this research, new compound planetary gear mechanisms with small size,
high efficiency, high reduction ratio were proposed. Since the proposed gearboxes have no internal
gear or sun gear, design constraints can be relaxed, and it is possible to realize an almost
arbitrary reduction ratio. In addition, it is also possible to realize an extremely large reduction
ratio which was difficult in the conventional gear mechanisms. We proposed four different
configurations of a 2K-H type compound planetary gear mechanism, and manufactured reduction gears
with a reduction ratio of 1/135 and 1/405. We also proposed a method to obtain the optimum
profile-shift coefficients that maximize the efficiency of the reduction gearbox. Furthermore, the
relation between the efficiency and the reduction ratio was clarified. Finally, a reduction gear
with a speed reduction ratio of 1/95 and an efficiency of 96.5% was designed.
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